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Thinking of taking a break for 
JEE and NEET? 


Before you decide on taking a year off to study exclusively for JEE or NEET, 
you need to weigh the pros and cons carefully. 


O drop a year or not to, can ring in a Shakespearean 
А dilemma for you. Taking a year’s break to prepare for 
competitive exams such as the Joint Entrance Exam (JEE) 
and National Eligibility cum Entrance Test (UG) (NEET) 
can be a monumental decision. One needs to evaluate the 
pros and cons before taking a call on this. Let us help you. 
Lets look at the benefits that dropping a year after your 
Class 12 board exams may bring. 


The Pros 


Shot at a better college : This may be the sole reason for 
taking a break for preparation, so a break can provide you 
the time to work hard and aim for your dream college in the 
next attempt. 

Complete focus : This break also means you have no school 
or practicals to worry about. With boards out of the way, 
you can dedicate yourself fully to JEE or NEET preparations. 
Condensed syllabus : You do not have to divert your 
attention to topics that may not be important for JEE or 
NEET. You can concentrate exclusively on the exam syllabus. 
Clearing Concepts : Being clear about concepts is an 
important factor to do well in exams such as JEE and NEET. 
If you need to clear your concepts after your Class 11 and 12, 
dropping a year might help you. 

More practice : You can devote more time to practice and go 
through all previous years question papers, mock tests and 
chapter-wise tests that you missed before. 

Working on areas to improve and time management: 
Taking the JEE or NEET once would have given you a good 
understanding about what are your strong subjects and 
topics. It would have also highlighted the areas you would 
want to improve. You can take the year to address these. You 
can also further improve on your time management and plan 
your study schedule thoroughly. 


The Cons 

With the extra time comes extra stress. Its possibly the first 
big decision you make as a young adult. Hence, you must 
understand what it really means and what you can expect in 
the coming year. 

Absence of a routine : While the absence of regular school 
gives you more time to prepare, it also means a deviation 
from a daily routine. Its easy to become unproductive 
without supervision. If you are dropping a year, make sure 


to carve your own schedule and adhere to it religiously. It 
becomes easier if you join a coaching program and have 
scheduled classes. If you are struggling to follow the routine 
you have created, enlist parents or friends to help you stick 
to your schedule. 

Repetitive syllabus : Picking up the same books and studying 
the topics you have been studying in the previous years 
may become tiresome. Dont forget that understanding and 
grasping the topics well are the reasons you are taking this 
break. Stay focused. Dont let lethargy set in. 

Bearing boredom : With no external routines such as school 
or extracurriculars to follow, you may also be prone to 
boredom. Online games or social media can be addictive 
and may end up being a distraction. Cultivate healthy outlets 
such as outdoor sports, reading or music. 

Performance pressure : Dont get bogged down by curious 
relatives, pressing parents or peers. Take it in your stride. 
Dont worry about things you cannot control. Remember: 
If the end result is not success, then at least you will have 
the satisfaction of knowing it wasnt because you didnt try. 
The burden of peers : Several of your friends and schoolmates 
may be joining colleges and moving on to other things. 
Learning about their new colleges and exciting days may 
waver your determination and induce fear of missing out. 
This may cause unnecessary stress. Keep your focus on 
yourself. Dont lose sight of the goal. 

Mental health: All the above factors may contribute to your 
mental stress. Falling a year behind your peers, missing out 
on life in college with your peers, the vast syllabus, incessant 
studying and the endless questions may lead you to doubt 
your own decision. Its natural. But you need to be strong 
mentally. 
Know this : The long year ahead will throw up more 
challenges but you must tower over self-doubts to conquer 
what you set out to do. We hope these pros and cons help you 
in making a decision that's best for you. Keep your eye on the 
goal, everything else is a momentary distraction. 


Disclaimer : The information provided in this article is of a 


general nature and should not be considered a substitute for 
© 


professional advice. 
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ADVANCED 


PAPER - | 
SECTION 1 3. For the given close packed structure of a salt made 

e This section contains FOUR (04) questions. of cation X and anion Y shown below (ions of only 
е ach question has FOUR options (a), (b), (c) and (а). one face are shown for clarity), the packing fraction 

ONLY ONE of these four options is the correct answer. is approximately 
e For each question, choose the correct option m 

КЕРРИ | а. packing efficiency 

corresponding to the correct answer. Packing fraction = packing «Тс | 

е Answer to each question will be evaluated according to 100 


the following marking scheme: 


Full Marks: +3 If ONLY the correct option is "X 
chosen. “ 
Zero Marks : 0 If none of the options is chosen | 
(і.е., the question is unanswered). E _ ee 
Negative Marks: -1 In all other cases. "аш 
1. ‘The major product formed іп the following reaction | 
2” Р 5 (а) 0.74 ()063 (c) 0.52 (d) 0.48 
— = NI 4. The calculated spin only magnetic moments of 
mmm m be. құлық Фо mum 
Na/liq. NH4 [Cr(NH3)g| and [CuFg|^ in BM, respectively, 
(а) BOF AO are (Atomic numbers of Cr and Cu are 24 and 29, 


respectively.) 


(= и GF (а) 3.87 and 2.84 (Ы) 4.90 and 1.73 
М (c) 3.87 апа 1.73 (4) 4.90 апа 2.84 
(с) = | 


e This section contains THREE (03) question stems. 


(4) =A \/ \ e There are TWO (02) questions corresponding to each 


2. Among the following, the conformation that question stem. 
corresponds to the most stable conformation of The answer to each question is a NUMERICAL VALUE. 


тр For each question, enter the correct numerical value 
meso-butane-2,3-diol is i. "e 
corresponding to the answer in the designated place 
OH using the mouse and the on-screen virtual numeric 
keypad. 
• Ifthe numerical value has more than two decimal places, 
truncate/round-off the value to TWO decimal places. 
ө Answer to each question will be evaluated according to 
OH OH the following marking scheme: 
Me OH ру Full Marks : +2 If ONLY the correct numerical 


| value is entered at the 
H designated place 
H Me Zero Marks : 0 Inallother cases. 
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Question Stem for Question Nos. 5 and 6 


Question Stem 
For the following reaction scheme, percentage yields are 
given along the arrow : 


Red hot 
жыл NaNH, iron tube 
823 3 (4.0 о) 75% Q 4090 (x g) 
Hg УН" | og 
333 К | 
Ва(ОН); NaOCl 
p Na 
heat 80% (y g) 
80% s 
(decolourises 


Baeyer's reagent) 


x g and у g are mass of R and U, respectively. 

(Use: Molar mass (in g mol !) of H, C and О as 1, 12 and 
16, respectively) 

5. he value of x is 


6. The value of y is 


Question Stem for Question Nos. 7 and 8 


Question Stem 


р. 
For the reaction, X; х= Yis + ід» the plot of In— 
4 P 

10 
versus r3 is given below (in solid line), where р, 15 


the pressure (in Баг) of Фе gas Z at temperature Т and 


р? = 1 Баг. 


d(inK)__ AH* 


(Given: 
d(1/T) R 


where the equilibrium constant, 


K = — and the gas constant, 


R = 8.314] K mol’) 
7. The value of standard enthalpy, AH? (in kJ mol ^) 
for the given reaction is 


8. The value of AS? (іп J K ! mol) for the given 
reaction, at 1000 K is 


Ф 
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Question Stem for Question Nos. 9 and 10 
Question Stem 
The boiling point of water in a 0.1 molal silver nitrate 
solution (solution A) is x °C. To this solution A, an equal 
volume of 0.1 molal aqueous barium chloride solution 
is added to make a new solution B. The difference in the 
boiling points of water in the two solutions A and B is 
y x 1072 °С. 
(Assume: Densities of the solutions A and B are the 
same as that of water and the soluble salts dissociate 
completely. 
Use: Molal elevation constant (Ebullioscopic Constant), 
К, = 0.5 К kg mol’; Boiling point of pure water as 
100 °C.) 


9. The value of x is 
10. The value of |y| is 


SECTIONS 2 
ө This section contains SIX (06) questions. 
Each question has FOUR options (a), (b), (c) and (d). 
ONE OR MORE THAN ONE of these four option(s) 
is (are) correct answer(s). 
e For each question, choose the option(s) corresponding to 
(all) the correct answer(s). 
e Answer to each question will be evaluated according to 
the following marking scheme: 
Full Marks : +4  Ifonly (all) the correct option(s) 
is(are) chosen; 
If all the four options are correct 
but ONLY three options are 
chosen; 
If three or more options are 
correct but ONLY two options 
are chosen, both of which are 
correct; 
If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option; 
Zero Marks : 0 lfunanswered; 
Negative Marks: -2 In all other cases. 
For example, in a question, if (a), (b) and (d) are the ONLY 
three options corresponding to correct answers, then 
choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 
choosing ONLY (b) will get +1 mark; 
choosing ONLY (d) will get +1 mark; 
choosing no option(s) (i.e., the question is unanswered) 
will get 0 marks and 
choosing any other option(s) will get -2 marks. 


Partial Marks: +3 


Partial Marks: +2 


Partial Marks: +1 


11. 


12. 


13. 


14. 


Given: 

CHO 

H OH 

HO H HNO, р 

H OH [о р = +52.7° 

Н ОН 
CH ОН 

D-Glucose 


The compound(s), which on reaction with HNO; 
will give the product having degree of rotation, 
[0] = —52.7? is(are) 


CHO CHO 
HO H HO H 
HO H HO H 
b 
а) н он Ун ОН 
Н ОН НО Н 
СН-ОН СН-ОН 
СНО СНО 
НО H Н—- oy 
H OH H OH 
C d 
(c) HO H 4) НО Н 
НО Н Н ОН 
CH OH CH OH 


The reaction of Q with PhSNa yields an organic 
compound (major product) that gives positive 
Carius test on treatment with Na,O, followed by 
addition of BaCl,. The correct option(s) for Q is(are) 


The correct statement(s) related to colloids is(are) 

(a) the process of precipitating colloidal sol by an 
electrolyte is called peptization 

(b) colloidal solution freezes at higher temperature 
than the true solution at the same concentration 

(c) surfactants form micelle above critical micelle 
concentration (CMC). CMC depends on 
temperature 

(d) micelles are macromolecular colloids. 


An ideal gas undergoes a reversible isothermal 
expansion from state I to state II followed by a 


15. 


16. 


reversible adiabatic expansion from state II to state 
III. The correct plot(s) representing the changes 
from state I to state III is(are) 

(P: pressure, V: volume, T: temperature, H: enthalpy, 
S: entropy) 


(а) Р 


The correct statement(s) related to the metal 

extraction processes is(are) 

(a) a mixture of PbS and PbO undergoes self- 
reduction to produce Pb and SO, 

(b) in the extraction process of copper from copper 
pyrites, silica is added to produce copper silicate 

(c) partial oxidation of sulphide ore of copper by 
roasting, followed by self-reduction produces 
blister copper 

(d) in cyanide process, zinc powder is utilized to 
precipitate gold from Na[Au(CN),]. 

A mixture of two salts is used to prepare a solution 

S, which gives the following results. 


White Dilute NaOH (aq) 
precipitate(s) | 
mile Room temperature (аа. solution 


of the salts) 


Dilute ы] мош 
temperature 


White 
precipitate(s) 
only 
The correct option(s) for the salt mixture is(are) 
(a) РЬОХОз)» and Zn(NO3), 
(b) Pb(NO3), and В(МО;); 
(с) AgNO; and ВІ(МО;); 
(d) Pb(NO3), and Hg(NO3), 
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Ф 


SECTION 4 


SECTION 1 


Ф 


This section contains THREE (03) questions. 

The answer to each question is a NON-NEGATIVE 
INTEGER. 

For each question, enter the correct integer corresponding 
to the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. 

Answer to each question will be evaluated according to 
the following marking scheme: 


Full Marks : +4 If ONLY the correct integer is 
entered; 
Zero Marks : 0 Inall other cases. 


PAPER - 11 


This section contains SIX (06) questions. 

Each question has FOUR options (a), (b), (c) and (d). 
ONE OR MORE THAN ONE of these four option(s) is 
(are) correct answer(s). 

For each question, choose the option(s) corresponding to 
(all) the correct answer(s). 

Answer to each question will be evaluated according to 
the following marking scheme: 

Full Marks : +4 lfonly (all) the correct option(s) 
is(are) chosen; 

If all the four options are 
correct but ONLY three options 
are chosen; 

If three or more options are 
correct but ONLY two options 
are chosen, both of which are 
correct; 

If two or more options are 
correct but ONLY one option 
is chosen and it is a correct 
option; 

Zero Marks : 0 Ifunanswered; 

Negative Marks: -2 Іп all other cases. 

For example, in a question, if (a), (b) and (d) are the 
ONLY three options corresponding to correct answers, 
then 

choosing ONLY (a), (b) and (d) will get +4 marks; 
choosing ONLY (a) and (b) will get -2 marks; 

choosing ONLY (a) and (d) will get +2 marks; 

choosing ONLY (b) and (d) will get -2 marks; 

choosing ONLY (a) will get +1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will eet +1 mark; 

choosing no option(s) (i.e. the question is unanswered) 
will get 0 marks and 

choosing any other option(s) will get -2 marks. 


Partial Marks: +3 


Partial Marks: +2 


Partial Marks: +1 
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17. 


18. 


19. 


1. 


The maximum number of possible isomers 
(including stereoisomers) which may be formed 
оп mono-bromination of 1-methylcyclohex-1-ene 
using Br, and UV light is 
In the reaction given below, the total number 
of atoms having sp* hybridization in the major 
product P is 
1. Оз, (excess) 
. then Zn/H5O 

2. NH5OH(excess) 


Ihe total number of possible isomers for 


[Pt(NH3)4CL | Вг» 15 


The reaction sequence(s) that would lead to 
o-xylene as the major product is(are) 


Me 
NH, 1. МАМ О»/НСІ, 273 К 
2. Сасы 
3. DIBAL-H, then H4O* 


4. М.Н, КОН, heat 


(a) 


Me 
Tod 


„С; тые 
Top m 


Correct option(s) for the following sequence of 


l. Mg, CO,, H4O* 
2.3065 ^ | 


3: Н», ЗН, Pd-BaSO, > Ва5О, 
4. Zn-Hg, НСІ 


1. 1.ВНз 
11. NLILIL.LILON NaOH 


р, РВгз 
3. Zi, dil. HCl 


1, В і 0 Zn/H,O 
Za N5H,, KOH, heat 


reactions is(are) 


V 
Вг» L Q СНС]. 
Dae ER 
| к light 2. Hy, Pd/C KOH foul 
Р 4 ! Boca 
KOH, heat к. 
ii. НО” 
2; р 


(а) О = КМО», W = LiAlH, 
(b) R = benzenamine, V = KCN 
(c) Q = AgNO,, R = phenylmethanamine 


(4) W = LiAIH,, V = AgCN 
For the following reaction 
э 9 В 


the rate of reaction is a = k[X].Two moles of 
14 

Х аге mixed with one mole of У to make 1.0 І, 

of solution. At 50 s, 0.5 mole of Y is left in the 

reaction mixture. The correct statement(s) about 

the reaction is(are) 

(Use: In 2 = 0.693) 

(a) the rate constant, k, of the reaction is 
13.86 x 10 ^ s^! 

(b) half-life of X is 50 s 


(с) at 50. s, ах] 13.86 x 10? mol L`} s^! 
dt 


(d) at 100 s, = 3.46 x 10? mol 17! 5 | 


Some standard electrode potentials at 298 К are 
given below: 


Pb**/Pb -0.13 V 
Ni**/Ni -0.24 V 
саса -040 У 
Fe^*/Fe -0.44 V 


To a solution containing 0.001 M of X^* and 0.1 M of 
У", the metal rods X and Y are inserted (at 298 K) 
and connected by a conducting wire. This resulted 
in dissolution of X. The correct combination(s) of 
X and Y, respectively, is(are) 

(Given: Gas constant, В = 8.314 J K mol”, 
Faraday constant, F = 96500 C mol |) 

(a) Cd and Ni (b) Cd and Fe 

(c) Ni and Pb (d) Ni and Fe 


Ihe pair(s) of complexes wherein both exhibit 
tetrahedral geometry is(are) 

(Note: py = pyridine 

Given: Atomic numbers of Fe, Co, Ni and Cu are 
26, 27, 28 and 29, respectively) 

(а) ГЕеСі,| and [Fe(CO),]* 

(b) |Со(СО),| and [CoCL]^ 

(с) [Ni(CO)4] and [Ni(CN),] 

(d) ГСи(ру)д and [Cu(CN)4] ^ 


[he correct statement(s) related to oxoacids of 

phosphorous is(are) 

(a) upon heating, H4PO, undergoes dispro- 
portionation reaction to produce H4PO, and 
PH; 

(b) while НРО; can act as reducing agent, H3PO, 
cannot 

(с) HPO; is a monobasic acid 

(d) the Н atom of Р-Н bond in Н.РО. is not 
ionizable in water. 


— 

e This section contains THREE (03) question stems. 

e ‘There are TWO (02) questions corresponding to each 
question stem. 

e "The answer to each question is a NUMERICAL VALUE. 

• For each question, enter the correct numerical value 
corresponding to the answer in the designated place 
using the mouse and the on-screen virtual numeric 
keypad. 

е If the numerical value has more than two decimal 
places, truncate/round-off the value to TWO decimal 
places. 

e Answer to each question will be evaluated according to 
the following marking scheme: 


Full Marks : +2 If ONLY the correct numerical 
value is entered at the 
designated place; 

Zero Marks : 0 Inall other cases. 


Question Stem for Question Nos. 7 and 8 

Question Stem 
At 298 K, the limiting molar conductivity of a weak 
monobasic acid is 4 x 10^ S cm? mol |. At 298 K, for an 
aqueous solution of the acid the degree of dissociation 
is а and the molar conductivity is y x 10^ $ спа" mol’. 
At 298 K, upon 20 times dilution with water, the molar 
conductivity of the solution becomes Зу x 10^ S cm 
mol. 
7. Thevalueofais  . 
8. The value of y is 

Question Stem for Question Nos. 9 and 10 
Question Stem 
Reaction of x є of Sn with НСІ quantitatively produced 
a salt. Entire amount of the salt reacted with y g of 
nitrobenzene in the presence of required amount of 
НСІ to produce 1.29 g of an organic salt (quantitatively). 
(Use Molar masses (in g mol ^) of H, С, М, O, Cl and Sn 
as 1, 12, 14, 16, 35 and 119, respectively). 
9. ‘The value of x is 
10. The value of y is i 

Question Stem for Question Nos. 11 and 12 
Question Stem 
A sample (5.6 g) containing iron is completely dissolved 
in cold dilute HCl to prepare a 250 mL of solution. 
Titration of 25.0 mL of this solution requires 12.5 mL 
of 0.03 M KMnO, solution to reach the end point. 


Number of moles of Fe^* present in 250 mL solution is 
x x 10 ? (consider complete dissolution of FeCl). The 
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amount of iron present in the sample is y% by weight. 
(Assume: KMnO; reacts only with Ее?” in the solution 
Use: Molar mass of iron as 56 g mol |) 


11. The value of x is 


12. The value of y is 


SECTION 3 


е This section contains TWO (02) paragraphs. Based on 
each paragraph, there are TWO (02) questions. 

ө Each question has FOUR options (a), (b), (с) and (d). 
ONLY ONE of these four options is the correct answer. 

e Бог each question, choose the option corresponding to 
the correct answer. 

e Answer to each question will be evaluated according to 
the following marking scheme: 


Full Marks : +3 If ONLY the correct option is 
chosen; 
Zero Marks: 0 If none of the options is 


chosen (i.e., the question is 
unanswered); 
Negative Marks: -1 In all other cases. 
Paragraph-1 
The amount of energy required to break a bond is same 
as the amount of energy released when the same bond 
is formed. In gaseous state, the energy required for 
homolytic cleavage of a bond is called Bond Dissociation 
Energy (BDE) or Bond Strength. BDE is affected by 
s-character of the bond and the stability of the radicals 
formed. Shorter bonds are typically stronger bonds. 


BDEs for some bonds are given below. 
ист 
H3C == Hg — H3C' (5 + Н : AH” = 105 keal mol! 


Cl — Cl) —> CI'( + СІ); AH? = 58 kcal mol" 
H3C — Clo) --> H3C (5 = CI (5 и AH? = 85 kcal mol” 
Н — Clo) --2 H'(g) T СГ (о) : АН? = 103 kcal mol! 


13. Correct match of the C — H bonds (shown in bold) 
in Column J with their BDE in Column K is 


Column J Column K 
Molecule BDE (kcal mol !) 


(P |H—CH(CH); |0 |132 -Ҙ 
ІШІ 


(1) 
(Q) |H—CH;Ph | (ii) 
(R) 
(5) 
(a) P - iii, Q - iv, В - ii, S - i 
(b P - i, Q - ii, R — iii, S - iv 
(c) P- iii, Q- ii, В - i, S - iv 
(d P - ii, Q-iR-ivwS- iii 
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14. For the following reaction 


CHyy + Cb —2 › CHCl + HCl 
the correct statement is 
(a) initiation step is exothermic with 
ДН? = -58 kcal mol !. 
(b) propagation step involving "СН; formation is 
exothermic with AH? = -2 kcal mol * 
(c) propagation step involving СН. С formation 
is endothermic with AH? = +27 kcal тої 
(d) the reaction is exothermic with 
ДН? = -25 kcal mol”. 
Paragraph-2 
The reaction of K4[Fe(CN)g] with freshly prepared 
FeSO, solution produces a dark blue precipitate called 
Turnbull's blue. Reaction of Kj[Fe(CN)4] with the FeSO, 
solution in complete absence of air produces a white 
precipitate X, which turns blue in air. Mixing the FeSO, 
solution with NaNOs, followed by a slow addition of 
concentrated H5SO, through the side of the test tube 
produces a brown ring. 


15. Precipitate X is 
(а) Fe4[Fe(CN)g]; 
(c) K5Fe[Fe(CN),] 


(b) Fe[Fe(CN),] 

(d) КЕе|Ее(СМ) | 

16. Among the following, the brown ring is due to the 
formation of 
(а) [Fe(NO)4(SO4);]^ (b) [Fe(NO);(H;0)4]" 
(c) [F(NO)4(SO4);] (4) [Fe(NO)(H,0)s]** 


SECTION 4 


е This section contains THREE (03) questions. 

e The answer to each question is a NON-NEGATIVE 
INTEGER. 

• For each question, enter the correct integer corresponding 
to the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. 

e Answer to each question will be evaluated according to 
the following marking scheme: 


Full Marks : +4 If ONLY the correct integer is 
entered; 
Zero Marks: О In all other cases. 


17. One mole of an ideal gas at 900 K, undergoes two 
reversible processes, I followed by П, as shown 
below. If the work done by the gas in the two 


| V3. 
processes are same, the value of n— is__. 
2 


ЖАЗЫ түт == 


к) 


S (J Кто!) 
(U: internal energy, S: entropy, P : pressure, 
V: volume, R: gas constant) 

(Given: molar heat capacity at constant volume, 


Cy т of the gas is > К.) 


18. Consider a helium (Не) atom that absorbs a photon 
of wavelength 330 nm. The change in the velocity 
(in cm 8 1) of He atom after the photon absorption 
is, 
(Assume: Momentum is conserved when photon 
is absorbed. Use: Planck constant = 6.6 x10 ^^ J s, 
Avogadro number = 6 x10^ mol’, Molar mass of 


He = 4 g mol’) 


19. Ozonolysis of ClO, produces an oxide of chlorine. 
The average oxidation state of chlorine in this oxide 
15 ___ 


SOLUTIONS 


PAPER - | 

1. (b): Trans addition of H, takes place with 
Ма/Па: NH3. i.e., Birch reduction, but terminal alkynes 
cannot be reduced by Birch reduction. 
и _ Na/liq. NH; | 

ми 
2. (b): Compounds given in options с and d are not 
meso forms. Compounds given in options a and b are 
meso forms out of which b is stable due to H-bonding. 


Me riis 
H~ O 
H OH “Нн 
Н ОН H^ Me 
Me M 


е 
(H-bonding stable) 
3. (b): For a square planar structure 


l+ 
— — 0.414 or a=2r_ 
Г. 


TE +зх inr 
3 


| 3 
P.F. = ——— = 
а? gr? 


- _(@+3(0.414) ) = 0.63 
4. (а): С > [Ar]3d°; strong field E ihe 
u=./3(3+2) = 4/15 =3.87 B.M. d?sp? hybridisation 
Cut > [Ar]3d ; weak field (6 r- 


= n(r? + 37?) 


u=/2(2+2) = {8 =2.83 В.М. 


Э: (1.62) . Mg5C5 ELO СН. — C=>CH 
P 


4.0 g 
MeI/NaNH 
э» (О) 
40% | Red hot iron 
tube 873 K 


(R) 
1 mole of CH4C = CH gives 0.75 mole of 2-butyne as 
yield is 7596 only. 

Here we have only 0.1 mole (4 g) of propyne 

so, 2-butyne produced = 0.075 mole 

3 moles of 2-butyne produces 0.4 mole of R 

0.075 moles 2-butyne produces 


1 | 
-0.4х0.075 х з = 0.01 moles 


Mass of К = 0.01 x 162 = 1.62 є 


++ | 
6. (3.2): CH4— C cH Е-Е, CH; S c9 
(4.0 g) war Е , CH; (5) 
(0.1 mole) = (0.1 mole) 
Ва(ОН) , CH3 sc= CH—C СН; 
Aldol reaction CH; | 
8096 O 
(T) 
NaOCl | 80% 
CH. | 
СНС + у AC =CH—C —OH 
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80 1 
Moles of T= 0.1 x — x— 
100 2 
80 1 80 
Moles of U =0.1x — x — x — 20.032 mole 
100 2 100 


Moles of U produced = 0.032 mole 
Mass of U produced = 0.032 x 100 = 3.2 g 


7. (-166.28) : From the equation 
düunK) АН? 


() * 


We can say that, for the curve between d(InK) and 


AH? 4(4 

—10“|-— 
R 2 
--2х10хА--2х8314х 10" 


= - 166.28 kJ/mole 
AG? = -RT In K = АН" - TAS? 


Slope == 


АН? 


8. (141.34): 
» нага 22 - AH? — TAS? 


pp. AH Ай 
КТ R 
For the curve where 


10" i and In PZ = 
Т p 


will) 


= —3 
Putting the value in equation (i) we get, 


_ 166.28 x 1000 | AS” 
R x1000 R 


1 
—3= n (AS° —166.28) 


-3R - AS? - 166.28 
AS? = 166.28 - ЗЕ = 141.338 J K тої! 


9. (100.1): Molality(m) = 0.1 molal 


BE = eG 

Solute = AgNO; for solution A 

AT, = iKym; TEM 

AT, 22x 0.5 x 0.1; К, = 0.5 К kg mol ^ 
= Ol ks 


T, = 100 + 0.1 = 100.1°C 


10. (2.5): On adding BaCl, (0.1 m) to AgNO;(0.1 m) 
volume doubles so concentration becomes half i.e., 0.05 m. 
Васі, (aq) T AgNOs(45) — АРС) + МО (аа) 


2+ - 
+ Ba(aq) T Сад) 
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Molality (m) = 0.05 
i=3 
K, = 0.5 К Ке тої" 
AT, = 3 x 0.05 x 0.5 = 0.075 Kor С 
Т, = 100 + 0.075 = 100.075 C 
Difference in В.Р.(у) = 100.1 - 100.075 
= 0.025 ог 2.5 x 10°C 


11. (с, 4): 
CHO COOH 
H OH H OH 
HO H HO H 
H OH H OH 
H OH H OH 
CH,OH COOH 
D-Glucose [0] =+52.7° 


(P) 
Enantiomers of P will show degree of rotation 
[о]р = -52.7°, which will have the following two 
possible structures. 


COOH COOH 
HO H H OH 
H OH H OH 
HO H HO H 
HO H H OH 
COOH COOH 
These two can be obtained by oxidation of C and D 
respectively. 
оао 0-1 Lo M NA cs 
NO; 


| NO, 


t ve Carius test 
The given compound give positive carius test due to 
presence of two EWG(-NO,) at -o and -p position. 


.PhSNa , 
paa a ом орь 
MeS мә ы ы 


+ ve Carius test 


13.(b, c) : The process of formation or conversion of a 
precipitate into a colloidal solution is called peptization. 
Due to bigger aggregates, the number of particles in a 
colloidal solution is comparatively small as compared 
to a true solution. Hence, the values of the colligative 
properties observed experimentally are very small as 


compared to values shown by true solutions of same 
concentrations. Depression in freezing point is small 
in colloidal solutions hence it will freeze at higher 
temperature. 

Micelles are formed above CMC and it depends on 
temperature. Micelles are associated colloids. 


14. (a, b, d): Isothermal expansion : (I to II) 

T — constant 

V - Increase, So, P-decrease 

AT = 0 so, AH = 0 i.e., H-constant 

As its expansion so, S-increases 

Adiabatic expansion : (II to ПІ) 

У increases, Р decreases, Г decreases, H decreases, 
S constant. So, a, b, d are correct. 


15. (a, c, d) : PbS + 2PbO —— SO, + 3Pb 

Self-reduction 
In extraction process of copper from copper pyrites, 
silica is added to remove Fe impurity produce ferrous 
silicate. 
FeO + SiO, —— FeSiO;(slag) 
CuFeS, + О, BO8sting , Cu,S + 2FeS + SO, 


Cin, + 20,0 S98 еВ, gry SO. 
(Blister copper) 
2Na[Au(CN),] + Zn —— 2Au + Na,[Zn(CN),] 


16. (а, b) : РИМО.) НС, рьсі, |, 
White ppt. 
Zn(NO4); dil. HCl , ZnCl, 
Water soluble 


Bi(NO,), GHC, pic], 
Water soluble 
AgNO, GHC, A GC] 
White ppt. 


Hg(NO3), “ЫН, несі, 
Water soluble 
Pb(NO,), 2 МОН ,рьсон), | 
White ppt. 


Zn(NO,), SE NaOH, (OH), { 


White ppt. 


Bi(NO;), в ОН); 
| White ppt. 
AgNO; NaOH (dil) Ag,O 
Brown ppt. 
не( ХО»), dil. NaOH HgO | 
Yellow ppt. 


17. a» 3 
CH; 
ж 
‘CH; mes СН, » 
+ - + + 
| б 


(2) (2) 
СН, CH, 


CH, 


CH,Br 


Br;/UV light 
—_—_ 


N—OH N—OH 


т 


NH OH 


1 


OH OH 
19. (6) и [Pt(NH3),Cl,|Br, 


Trans Cis 
[Pt (NH3),Br,| Cl, 
Аф 
НМ к 
Н,“ 
Trans Cis 
[Pt(NH3)4,CIBr]CIBr 
2+ 
Br 


Trans 


NH, 
Cis 
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| МН, N5CI 
I зала, С 
 РІВАІ.- H. (^ 
H4O* 
Me | heat 
p №Н./КОН 


o-xylene 


| Me 
3. H,/Pd-BaSO, ps 
o 
CHO Me СОСІ 
| 4. Zn-Hg/HCl OX 
Me 


o-xylene 


3. Zn/dil. - 


2. (c,d): 
CH, CH,Br 


Вг», light Жакош! 


CHNO, 


(i) KMnO,/KOH, (Р) 


«— Н,, Pd/C 
(ii) heat AgCN (V) 
COOH mes Фермер 
1. 1 NH. LiAIH4(W) © 
222 zb" 


d CH NC 


с сч 
Р uo 
i 


(foul smelling) 
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X фоефіахоу- ЗЗР 


d| P| 
—— =k[X] 
dt " 
AX + У — Р 
Initial: 2 moles ] mole 
Final: Tal 1 -04 0.5 
s] = 0.5 0.5 
AA _ 1x] - 24 X] 9 2k - K, 
dt 
ЧУ | 
LE =ыХ=К 15 А, =k 
jk - до 
50 
l 0.693 03 _ 
PEE e недо бю! 
100 100 
F 25 | 
ЗВ. ЖЕЕ, уу 
“^к, 2х0.693 
At 50 sec 
dl X | 0.693 E E NE 
“= = 2K Х]=2х і x1213.86x10 ? то! $ | 
At 100 sec 
ніх) X] x 2346x107 mol E 


Г. concentration of X after 2 half life = — L M) 
2 


4. (a,b,c): Pb**/Pb = -0.13 V 
Ni^*/Ni = -0.24 V 
Cd^*/Cd = -0.40 V 
Fe^*/Fe = -0.44 V 
As X is getting dissolved that means reactions taking 
place are 
At anode: X —> X^* + 2е7 
(0.001 M) 
At cathode : Ү2 + 2е7 — Y 
(0.1 M) 
Key — ИЕ 
2+ 
Ecel = Е сей i T log cm | 
Y^ | 
Есе! = Есей + 0.06 
For Cd/ Ni cell, Еа = Fad — Esa 
= —0.24 - (-0.40) = +0.16 V 
Есе 0.22 V 
For Cd/Fe cell, esl] = —().04, Een = 0.02 
For Ni/Pb cell, E adl = ЫЫ У, Esa = О. № 
For Ni/Fe cell, Ед = -0.2 У, Ес = -0.14 У 


5. (a,b,d):[FeCl] = Ее” 
Бе": [Ar] 34° 
СГ is a weak ligand so no pairing will take place, 


cell 


hybridisation : sp’; geometry : tetrahedral 


[Fe(CO),]* : 
Ее: [Ar] 3d? 45 
Fe^ : [Ar] 3d? 45 
Бе" (419) in [Fe(CO)J]^ : 
за” 45 Ар 


ийиш 


sp”, Tetrahedral 


[Co(CO),] : 

Co: [Ar] 3d’ 45 
Сог : [Ar] 3d? 45 
Co in |СО(СО)І : 


sp, Tetrahedral 
[CoCL]^ 
Co: [Ar] 3d’ 45 
Со?" : [Ar] 3d’ 


СГ is a weak field ligand, so no pairing will take place. 


Со" in [CoCl,]* : 
4p 


3d As 
| |} LL | 


sp’, Tetrahedral 


[Ni(CO),] : 
Ni(28) : [Ar] 3d° 45 
Ni in IN(CO)4 : 


"mnn Ë CT 


sp, prer 
[Ni(CN),4]* : 
Ni(28) : [Ar] 34° 487 
Мі? : [Ar] 3d? 
Мі?" in [Ni(CN),]* : 


Amm 1111111 


dsp^, Square planar 


[Cu(py)4] 

Cu: [Ar] 34° 45 
и" : [Ar] 34° 

Си’ in [Гру 


annnm ГГ 


sp”, фо Tetrahedral 
[Cu(CN) 4] 
u* : [Ar] 34! 


Си in асма 


ЛЕРУА D CET] 


sp, 7 SP, Tetrahedra edral 


6. (a,b,d):4H,PO, —^> ЗН,РО, 


orthophosphorous 
acid 


+ PH, 


orthophosphoric phosphine 
acid 


HPO, contains one Р-- ОН bond hence act as а 
reducing agent but Н,РО, does not contain Р-Н 
bond so can not act as reducing agent. 


О 
| 
TN 
HO” | он 
H 


H4PO, 


O 
|| 
р 

“| Non 
OH 


H;PO, 


As НаРОЗ contains two P — О bonds so it is a dibasic 


acid. 


P — H bond is not ionisable іп Н.РО.. 


A C 
7. (0.22): К = m 


т HV 10, 5 cm’ mol! 
is 10^ S спа" mol” 
Initial concentration = С, 

C 


Final concentration = С» = = 


Am(2) = ЗУХ 10° $ ст“ mol! 


K = 
б 4x107(4x107 — ух102) 


E 
94:9 1 
Зух10 ні 
Gy ) 20 


4x10* (4 x10* —3y x10*) 
(4x10* — y x107) 


(Ах 107 
_, (4x10" -Зух107) 9 


C 
9 y^ x10* х-1 
20 


-3y x10?) 


(4x10? — yx10?) 20 
cnc. M a 80-60у-36-9у 
(4-у) 20 | 


44 
= y= =0.86 


AC 


0.86 x 10° 
= o, = 0,22 
A^, 4x10 


CHEMISTRY TODAY | NOVEMBER '21 


@ 


8. (0.86) 


МО» NH, 
9. (3.57): 3Sn + 6HCI + © —= + 3SnCl, 
3 mol N~ %2Ң0 
1 mol 1 mol 
на 
МІНЗСГ 
1 mol 
1.29 | 
As given salt produced = 1.29 g = TTE 0.01 mol 


0.01 mol of salt requires 0.01 mol of nitrobenzene and 
0.03 mol of Sn. 
0.03 mole of Sn = 119 x 0.032 3.57g =x 


10. (1.23) : 0.01 mol of nitrobenzene = 0.01 x123 
- 123g 


11. (1.87) : Fe + 2HC] —— FeCl, + H, 


x mole 
Бе" + MnO, — + Ве?! + Mn** НО 

Millimoles : M x 25 0.03M x 12.5 

n= 1 про 5 
Applying, М У; = М, У» 
Ms 25x 1 =003х5х 125 
м _ 203 X5X12.5 

25 
Millimoles of Fe^* in 250 mL = 0.075 x 250 

= 13.75 

Moles of Fe^* = 18.75 x 10? = 1.875 x 1077 
— = 1.825 


12. (18.75) : Moles of Fe = 1.875 x 10 7 
Mass of Fe = 1.875 x 10^ x 56g 


56x1.875x10 ^ 


-0.075 М 


% of Fe = х 100 = 18.75% 


13. (a) : More stable the free radical formed, lesser will 
be the bond energy. 
Stability order of free radical formed is 


CH, 
> (CH,),CH, > CH,2 CH» CH=C 
(зр'-сагбоп) (sp^-carbon) (sp-carbon 
(Resonance) P (P) (R) kaam electro 
(Q) negative) 


(S) 
C — H bond energy order : (S) > (R) > (P) > (Q) 
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14. (4): Initiation step : 
CH, — CH, + Н? AH? = 105 kcal/mol 


(endothermic process) 

CL —— Cl + Cl’ AH? = 58 kcal/mol 
(endothermic) 
Cl’ + "СН. — СН.С АН” = -85 kcal/mol 
Cl’ + H? — НСІ AH? = - 103 kcal/mol 
AH? = 58 + 105 - 85 - 103 
= -25 kcal/mol 
15. (c) : K,[Fe(CN) ¢] + FeSO, —— Ее[Ее(С№) | 
Turnbull’s blue 

K,[Fe(CN)4] + FeSO, —> K,Fe[Fe(CN)¢]v 


White ppt 
| (X) 
at — Fe,[Fe(CN)<]; 
Prussian blue 
16. (а): FeSO, + 2H,SO, + NaNO; —— Fe,(SO,);3 
+ KHSO, + NO + HO 


The brown ring is formed due to presence of brown 

coloured complex of NO and ferrous sulphate. 

5H5O0 + FeSO, + NO —>|[Fe(NO)(H,O)5|SO, 

17. (10): For process I, 

(== = 450 -2250 =—1800 ; AU = -1800R) 

AU=nC,AT=w Process I is adiabatic 
ЭК 

AL ОМАР = WT 


AT = -720 К 
T» - T, = -720 > T,=-720+T, 

= -720 + 900 = 180 K 
Given wy = wy; 


| V3 | 
V. 


V 12 
n—=10 

У» 
18. (30): А = 330 x 10? m 

h и 66x10 fs 

p À  330x10 ? m 
p=mAv => Ay - Ё 

т 


6.6x10 7^ x6x107 
330х107? xixi” 
19. (6) М 2ClO, T 204 —P СО, Т 20, 
CLO, => 2(x) + 6(-2) -0 
2х = 12 >x = +6 


у = 0.3 m/sec = 30 cm/sec 
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SECTION - A (MULTIPLE CHOICE QUESTIONS) 


Which one of the following gives the most stable 
diazonium salt? 


NHCH, 
(a) CH3CH,CH,NH, (b) 


CH, 
NH, | 
б d) CH; C— NH; 
CH H 


Ihe potassium ferrocyanide solution gives a 
prussian blue colour, when added to 

(a) CoCl, (b) CoCl, 

(c) FeCl, (d) FeCl; 


Which one of the following compounds is aromatic 
in nature? 


CH; 
e 
(d) Г} 


Monomer units of dacron polymer are 

(a) glycerol and phthalic acid 

(b) ethylene glycol and phthalic acid 

(c) ethylene glycol and terephthalic acid 
(d) glycerol and terephthalic acid. 


ОЛИ 


Number of paramagnetic oxides among the 
following given oxides is | 

Li,O, CaO, Ма>О., КО», MgO and О 

(a) 1 (b) 3 (c) 0 (d) 2 
Experimentally reducing a functional group cannot 
be done by which one of the following reagents? 

(а) Zn/H5O (b) Pt-C/H, 

(с) Ра-С/Н, (d) Na/H, 
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4. 


10. 


In the following sequence of reactions а compound 
A, (molecular formula С„Н{›О») with a straight 
chain structure gives a C4 carboxylic acid. A is 


LiAIH idati | | | 
А-В и. C,-carboxylic acid 


H4O* 
YU 

(а) CH4— CH;— CH — CH;— O — CH= СН, 
(b) CH; — CH, - CH; — O — CH = CH— CH,— OH 
(с) СН. — CH, — CH, — COO — CH, — CH, 
(d) СН. — CH, — COO — CH, — CH, — CH, 
Water sample is called cleanest on the basis of which 
one of the BOD values given below? 
(a) 11 ppm (b) 15 ppm 
(c) 3 ppm (d) 21 ppm 
Identify A in the following reaction. 


Given below are two statements : 


Statement I : Ihe nucleophilic addition of sodium 
hydrogen sulphite to an aldehyde or a ketone 
involves proton transfer to form a stable ion. 
Statement II : The nucleophilic addition of 
hydrogen cyanide to an aldehyde or a ketone yields 
amine as final product. 


11. 


12. 


13. 


14. 


15. 


In the light of the above statements, choose the 
most appropriate answer from the options given 
below. 

(a) Both statement I and statement II are false. 
(b) Both statement I and statement II are true. 
(c) Statement I is false but statement II is true. 
(d) Statement I is true but statement II is false. 


Match List-I with List-II. 


List-I List-II 
(Colloid Preparation (Chemical Reaction) 
Method) 
(A) Hydrolysis (i) 2AuCl, + 3HCHO + 
3H,O 
— 2Au(sol) + 3HCOOH 
+ ӨНСІ 


(B) Reduction (ii) As,O3 + ЗН,5 > 
As5S4(sol) + ЗН,О 
(iii) SO, + 2H,S > 
3S(sol) + 2H,O 
(D) Double (iv) FeCl, + 3Н„О > 
decomposition Fe(OH)s(sol) + ЗНС 
Choose the most appropriate answer from the 
options given below. 
(a) (A) - (i), (В) - (iii), (C) - (ii), (D) - (iv) 
(b) (A) - (iv), (B) - (i), (C) - (iii), (D) - (ii) 
(c) (A) - (i), (B) - (ii), (C) - (iv), (D) - (iii) 
(d) (A) - (iv), (B) - (ii), (C) - (iii), (D) - (i) 
The stereoisomers that are formed by electrophilic 
addition of bromine to trans-but-2-ene is/are 
(a) 2 identical mesomers 
(b) 2 enantiomers 
(c) 2 enantiomers and 2 mesomers 
(d) 1 racemic and 2 enantiomers. 


(C) Oxidation 


The oxide without nitrogen- nitrogen bond is 
(а) N50, (b) №0 
(c) №0. (а) N5O4 


Calamine and malachite, respectively, are the ores 
of 

(a) copper and iron 

(b) zinc and copper 

(c) aluminium and zinc 

(d) nickel and aluminium. 


In the given chemical reaction, colours of the Бе" 
and Бе" ions, are respectively 

5Fe^* + MnO, + 8Н*—> Mn^ + 4Н,О + 5Fe^* 
(a) Yellow, Green (b) Yellow, Orange 

(c) Green, Orange (d) Green, Yellow 


16. 


17. 


18. 


19. 


20. 


Z1. 


22. 


23. 


Identify the element for which electronic 
configuration in +3 oxidation state is  Ar]3d". 
(a) Ru (b) Mn (c) Co (d) Fe 
The Crystal Field Stabilization Energy (CFSE) and 
magnetic moment (spin-only) of an octahedral 


aqua complex of a metal ion (M“*) are -0.8 До and 
3.87 BM, respectively. Identify (M^*). 


(а) V* | (b) Co^ (с) Сг" (d) Ма“ 
In the following sequence of reactions, 

H'/H5O KIO 
C36 но" ? A Еты Ba 


The compounds B and C respectively are 

(a) CI,COOK, CH4I (b) CH4I, HCOOK 
(c) СІЗСООК, HCOOH 

(d) СНІ», CH43COOK 


Which one of the following given graphs represents 
the variation of rate constant (k) with temperature 
(T) for an endothermic reaction? 


ІХ | 


(а) К (b) К 

т т 
(c) k| / (d) k 

ТГ T — 


Hydrogen peroxide reacts with iodine in basic 
medium to give 


(а) 107 (b) IO4 


(с) Г (d) 10,7 


SECTION - B 


Attempt any 5 questions out of 10. 


If the conductivity of mercury at 0°C is 1.07 x 10° S 
т and the resistance of a cell containing mercury 
is 0.243 Q, then the cell constant of the cell is x x 10° 
m 1. The value of x is . (Nearest integer) 


A 50 watt bulb emits monochromatic red light of 
wavelength of 795 nm. The number of photons 
emitted per second by the bulb is x x 10°”. The 
value of x is . (Nearest integer) 

| Given : h = 6.63 x ig^ J sand € = 3.0 x 10° m s 1] 


If 80 g of copper sulphate Са5О,-5Н-О is dissolved 
in deionised water to make 5 L solution, the 
concentration of the copper sulphate solution is 
хх 10? molL !. The value of x is . [Atomic 
masses: Cu:63.54u,8:32u,0:16u,H:1u| 
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Ө 


24. 


25. 


26. 


27, 


28. 


29. 


50. 


SOLUTIONS 


І. 


© 


The sum of oxidation states of two silver ions in 
[Ag(NH3)5][ Ag(CN)5] complex is 
For the reaction : 2МО,,) -> N3;O4(, when 
AS = 176.0 J K` and AH = -57.8 К] тої, the 
magnitude of AG at 298 K for the reaction is 

kJ mol |, (Nearest integer) 


A peptide synthesised by the reactions of one 
molecule each of glycine, leucine, aspartic acid and 
histidine will have peptide linkages. 


Тһе spin-only magnetic moment value of B; 
species is x 1077 BM. (Nearest integer) 


[Given : 43 21.73 ] 


The number of atoms in 8 g of sodium is x x 107. 
[he value of x is . (Nearest integer) 
[Given : №, = 6.02 x 107? mol !, atomic mass of 


Na = 23.0 ul] 


An empty LPG cylinder weighs 14.8 kg. When 
full, it weighs 29.0 kg and shows a pressure of 3.47 
atm. In the course of use at ambient temperature, 
the mass of the cylinder is reduced to 23.0 kg. The 
final pressure inside the cylinder is atm. 
(Nearest integer) 

(Assume LPG to be an ideal gas) 

The molar solubility of Zn(OH), in 0.1 M NaOH 
solution is x x 10718 М. The value of x 15. 
(Nearest integer) 

(Given : The solubility product of Zn(OH), is 
2 x 107°) 


(c) : Aromatic diazonium salts are more stable 
than aliphatic diazonium salts due to dispersion 
of positive charge over the benzene ring caused 
by resonance. 

(d): If the solution containing ferric chloride is 
treated with potassium ferrocyanide solution, a 
blue ppt. is obtained. 

4FeCl, + 3K,[Fe(CN)¢] —> Fe,[Fe(CN),], + 12КСІ 
(d) : Cyclopentadienyl anion is planar and has (4n + 2)л 
electrons. Hence, it is aromatic in nature. 


| T 
(c) чн-о-с-(С)-С<-о-н 


Terephthalic acid 


+ nHOCH, — CH,OH 
Ethylene glycol 
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O О 
| | y | 
„оқ — CHO — O} c | 
| Dacron " 
5. (a):LijO = O^ = Diamagnetic 
CaO > О => Diamagnetic 
Na,O, => D — Diamagnetic 
КО» => О» => Paramagnetic 
MgO => 0^2 Diamagnetic 
K-O => ОЇ => Diamagnetic 


6. (d) 
7. (c): 
CH, mm CH, mm CH, mm COO ЕЕ CH, mm СН, 
ШАІН, |H4O* 
Oxidation 


CH, um CH,CH,CH,OH RA CHCH OH 


CHCH CH COOH + CHCOOH 
8. (с): Clean water has BOD value lesser than 5 ppm. 


NH, O 
9. (d):(( Y] emos 
WY 10 
(A) 
Өс 
- transfer 
“ы” ОН 
><. 
SO3Na 
White crystalline ppt. 
| ОН 
“ы... НСМ ^. 27 
CN 
(Cyanohydrin) 
11. (b) : (A)-(iv), (B)-(i), (C)-(iii), (D)-(ii) 
CH H Вг,/ССІ 
12. (а): SC=C 0 з 
H CH; nti-addition 
Trans-but-2-ene CH H 
сс 
н“ і i CH; 
Вг Вг 
(Meso product) 
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13. lo ug й ЖК 
ой ve 
N5O, №0 
О 
MESES 
Va SoS, of 75-0 
NO: №0: 


14. (b): Calamine : ZnCO, 
Malachite : CuCO3-Cu(OH)> 
15. (4): Ее?" —> green colour 
Ее?" — yellow colour 


16. (d): E.C. +3 Oxidation state 
Ru(44) [Kr] 4d’ 5s! [Kr] 4? 
Mn(25) [Ar] 4s” 3d? [Ar] 3d* 
Co(27) [Ar] 4s? 3d’ [Ar] за 
Fe(26) [Ar] 452346 [Ar] за 

17. (b): Ion E.C. п u(BM) А, 

Vet Бе 2 282 -0.8Ag 
Co^ бе 3 3.87 Obi 
Сг? Я 3 3.87 -1.24 
Мп 4,6) 3 3.87 -12№ 

18 (4): 

OH 
H,O/H* | 


KIO/dil. KOH 
CH4COOK + СНІ, 


Haloform reaction 


19. (d): The relationship between k and T is given by 
Arrhenius equation, К = Ae Т A is frequency 
factor E, is the activation energy, R is universal 
gas constant and T is temperature in K. A plot of 
rate constant (k) versus temperature (T) shows on 
exponential increase. 


20. (c) : bs) + НҘО, + 2HO (aq) ? 21 (aq) 


+ 29,0 + Озо 
21. (26): к = 1.07 х 109 $ т! ; R= 0.243 О 
1 1 
= = о В 
R 0.243 
ем] ІМ к 107х108 
K= — Cell constant] — |= — = —————— x 0.243 
a a G 
=26 х 10 m^! 
22. (2): Е=”* 
À 


" п X 6.63 х io? x ух 10° 
795 x10? 


© 
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23, 


24. 


25. 


26. 


27, 


28. 


29. 


50 х 795х107 Е 
п= 2224422 4 8 — 2 X 10 
6.63 X10 77 х3х10 
Mole 
(64) : Molarity = "LL S 
Volumein L 


Moles = ——— 
249.5 


— 90 20064 264 x 107 

249.5 х 5 

(+2) : In the given complex, 

[Ag(NH3)j] = Ag= +1 

[Ag(CN),] => Ас--1 

(5) : 2NO»(, => N2049) 

AH = -57.8 kJ/mol 

AS = -176.0 J К" 

AG =АН- TAS 

-57.8 kJ/mol - (-176 x 298 x 10? kJ/mol) 
= -57.8 kJ/mol + 52.448 kJ/mol = -5.35 kJ/mol 


(3) : Two amino acids combine together by peptide 
bonds. 
Glycine — Leucine — Aspartic acid — Histidine 


(173) : В: 615 o*1s? 6252 6%252 пору 


u=./n(n +2) = 10-42) =1.73 = 173 x 10? BM 


(2): Moles ої Na= 5 
23 


Molarity — 


8 x 6.02 x 10^ " 
— 7 = 2.09 x 10 


(2) : Initial mass of gas = 29 - 14.8 = 14.2 kg 
Mass of gas used = 29 - 23 = 6 kg 
Gas left = 14.2 - 6 2 8.2 kg 


14.2 x 10? | 
PV=nRT => 3.47 XV =——___ x RT d) 


Number of atoms — 


82x10 
by Y= ——— 


...(il) 
From equations (i) and (ii) 
247 14.2x10° 8.2х10° x 3.47 ; 


Р 82х10 14.2 x 10? 


30. (2): Zn(OH), == Zn** + 20H^ 


5 (0.1 + 25) 
The solubility of Zn(OH), in 0.1 M NaOH is 
decreased due to common ion effect. 
К,, = S(0.1)” (as 0.1 > > 25) 
2x10 7-$x 0.01 
$=2х10 P 
© 


with exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


Nuclear attraction is often the deciding control 

factor for the association of neutral molecules 

to a given metal ion. Which one of the following 

represents the correct order of stability of the ions? 
[Ве(Н,О) 4], ІМе(н,0) 7, [Ca(H50)4]^' and 

[Sr(H5O)4]* 

(а) [Be(H,O),]°* > [Sr(H50)4]^] > [Mg(H,0),]** 

> [Ca(E50)4]* 

(b) [Ca(H50)4]^ > [Mg(H5O),]7* > [Be(H50)4]^ 

> [Sr(H50),]^ 

(c) [Sr(H,O),]°* > [Ca(H50)4]^' > [Mg(H50)4]^ 

> [Be(H50)4]^ 

(d) [Be(H;O)4]^ > [Mg(H50)4]^' > [Ca(H,0),]** 

> [Sr(H50)4]^ 


For the reversible system; Хо) — Yi + Zi); a 
quantity of X was heated at constant pressure P 
at a certain temperature. The equilibrium partial 
pressure of X was found to be P/7. What is the 
value of K, at given temperature? 


(а) 6P/7 (b) 9Р/7 (с) 36P/7 (а) өр 


6. 


Iodine molecule dissociates into atoms after 
absorbing light of 4500 A. If one quantum of 
radiation is absorbed by each molecule, calculate 
the kinetic energy of iodine atoms (Bond energy of 
І, = 240 kJ mol |) 

(а) 0.216 x 10") 
(с) 07328 10" T 


(b) 0.532 x 10°7° J 
(d) 0.832 x 10^] 


In which of the following ionization processes, 
the bond order has increased and the magnetic 
behaviour has changed? 

(а) NO МО" (b) O, O5 

(с) №, ә № (d) C, C5 


The average speed at Т|К and the most probable 
speed at Т.К of CO, gas is 9 x 10" cm sec™. What is 
the ratio of T; : Т? 
Гаї Bd 
(С) 225 


(b) 4:5 
(d) 1:3 


Dilution processes of different aqueous solutions, 
with water, are given in List-I. The effects of dilution 
of the solutions on [Н"] are given in List-II. 

(Note: Degree of dissociation (о) of weak acid and 
weak base is < 1; degree of hydrolysis of salt < 1; 
[Н '] represents the concentration of Н” ions) 
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30, 


List-I List-II 
Pc (10 mL of 0.1 M NaOH | The value of |Н/| 
+ 20 mL of 0.1 M acetic does not change 
acid) diluted to 60 mL on dilution 
. (20 mL of 0.1 M NaOH The value of [Н*] 
+ 20 mL of 0.1 M acetic changes to half of 
acid) diluted to 80 mL its initial value on 
| | dilution ! 
В. (20 mL of 0.1 M HCl + The value of |Н"| 
20mLof0.1 Mammonia changes to two 
solution) diluted to times of its initial 
80 mL value on dilution 
S. 10 mL saturated The value of [H*] 
solution of МОН)» 
in equilibrium with changes to 12 
m"— solid МОН), 18 times of its initial 
diluted to 20 mL (solid 
МІ ОН)» is still present value on dilution 
after dilution). I f EN 
5. Тһе value of |Н"| 
changes to J2 
times of its initial 
| value on dilution | 
Match each process given in List-I with one or 
more effect(s) in List-II. 
The correct option is 
(а) P4Q2Z;R3;S—1 
(D P4;Q3;R2; 5S3 
(с) Р->1;0->4В->5;5->3 
(d РЭ ;0 5; Кә 4; 5 51 
7. 0.257 g of an organic substance was heated with 
conc. H5SO, and then distilled with excess of strong 
alkali. Ihe ammonia gas evolved was absorbed in 
50 mL of N/10 HCl which required 23.2 mL of 
N/10 NaOH for neutralisation at the end of 
the process. Ihe percentage of nitrogen in the 
compound is 
(a) 14.6 (b) 18.0 (c) 17.0 (d) 15.5 
8. Те lattice energy of NaCl is 788 kJ mol’. This 


means that 788 kJ of energy is required 

(a) to separate one mole of solid NaCl into one 
mole of Na, and one mole of СІ, to infinite 
distance 

to separate one mole of solid NaCl into one 
mole of Ма(о) and one mole of СІ.) to infinite 
distance 


(b) 
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10. 


11. 


12. 


13. 


to convert опе mole of solid NaCl into опе 
mole of gaseous NaCl 

to convert one mole of gaseous NaCl into one 
mole of solid NaCl 


(c) 
(d) 


0.4426 g of a metallic chloride was dissolved in 
water and solution made up to 100 mL. 50 mL of 
this solution required 1.02 g of AgNO; to precipitate 
the chloride completely. Ihe specific heat of the 
metal was 0.057. What are the exact atomic weight 
and valency of the metal respectively? 
(a) 128.80,3 (b) 120.30, 2 
іс) 150.70, 2 (d) 114.78, 3 


The entropy change associated with the conversion 
of 1 kg of ice at 273 K to water vapours at 383 K is 
(specific heat of water liquid and water vapour are 
4.2 kJ К ' kg ' and 2.0 kJ K^! kg”; heat of liquid 
fusion and vapourisation of water are 334 kJ Ке”! 
and 2491 kJ kg", respectively). 

(log 273 = 2.436, log 373 = 2.572, log 383 = 2.583) 
(а) 2.64 КЈ kg K  (b)926kJkg К 

(с) 8.49 КЈ ко K (4) 790Кк)ке ^K" 


A hydrocarbon, X(C4H,) decolourise bromine 
in carbon tetrachloride forming У. X’ gave a red 
precipitate of a compound ‘Z with ammoniacal 
cuprous chloride and formed a carbonyl compound 
with dilute sulphuric acid in the presence of Hg^* 
ions. X, Y and Z are respectively 

(a) СН--С--СН,, CH,Br—CBr,—CH,Br, 
CH,;—C=C—Cu 

CH,—C==CH, СН, — CBr, —CHBr,, 
CH,—C=C—Cu 

CH,—C=CH, CH,— CBr— CHBr, 
CH,Cu— C=CH 

CH, — C-—CEL, CH, Br— CH=CHBry, 
CH,—C=C—Cu 


(b) 
(c) 
(d) 


SiCl, —— (A) 45 (B) ——— (С). 


h 
The compound C is и 
(a) SiO, (b) Si 
(c) SiC (d) Na,SiO, 


Which of the following statements is incorrect in 

the context of the B-F bond in BF}? 

(a) Allthe three B - F bond lengths are equal and 
each of them is shorter than the sum of the 
covalent radii of boron and fluorine. 

(b) Thebond energy of the B-F bond is very high, 
higher than for any other single bond. 


(c) The unusual shortness and high strength of 
the B-F bond may be explained by a рл-рл 
interaction between boron and fluorine atoms. 
The unusual shortness and high strength 
of the bonds may be explained by а рл-ал 
interaction between the atoms of boron and 
fluorine. 


(d) 


14. In the following sequence of reactions the 
maximum number of atoms present in molecule 
"С" in one plane is 
Red hot | CH34CI(1 eq.) А 
А Cu tube B Anhydrous AlCl, С 
(A is а lowest molecular weight alkyne.) 


15. A 20.0 mL solution containing 0.2 g impure H,O, 
reacts completely with 0.316 g of КМПО, in acid 
solution. The purity of H,O, (in %) is 
(mol. wt. of H5O, = 34; mol. wt. of KMnO, = 158) 


SOLUTIONS 


1. (d): The degree of hydration and the amount 
of hydration energy decreases as the size of the ion 
increases from Ве" to Sr^*. 

Ве < 
-2494 


Sr 


-1443 


3i 
Ca^ < 
«1577 


Ме” < 


Hydration - 1921 


Energy (kJ тої !) 
Thus stability of hydrated ion is 
[Be(H50)4]* > [Ме(Н,О),] > [Ca(H50)4]^* 
> [Sr(H,0),]?* 
2. (6): For Хо) -- Na+ Дө 
а 0 0 


dh — А X X 
p' (а-х) P 
(atx) 7 
7а-/Х-аяа-х, 
ба 3а 
x = — = — 
8 4 
99 2 | 
Also, К =—* | Р rz ха Рха әр 
Р (а-х) (а-х 16ха 7а 7 


| , hc 
3. (а): Energy given to I, molecule = — 


À 
626 x10 7^ x 3x10? " 
= 02010 = 4.41710 19 J 
4500 x10 
Energy used for breaking up of I, molecule 
_ 240х10” 
6.023 x 10^ 
Energy used in imparting K.E. to two I atoms 
= (4.417 x 107? -3.984 x 107) J = 0.433 x 10? J 
К.Е. per atom = 0.216 x 1077) 


-3.984x10 ^] 


NO ——» NO' 
B.O = 2.5 3 
Paramagnetic Diamagnetic 
о, — 0? 
В.О. = 2.0 2.9 
Paramagnetic | Paramagnetic 
М, — № 
В.О. = 3 2.5 
Diamagnetic Paramagnetic 
б --> ©; 
B.O. = 2.0 1.5 
Diamagnetic — Paramagnetic 


4. (a): 


8КТ, 
TUM 
ART, 


5. (а): Average speed at ТК = 


Most probable speed at 5, K = 


| М 
[ЕТ 2 ВТ. | 
According to question, 1 =,/——* =9x10* 
TM M 


8T, | 8T, 
1.€., —L = „27 or —z2TL 
л A It 


8 Т, Т, 5 


nx2 га Г (4 
1 
new — 30 
Buffer with [Salt] = | Acid] 
pH does not change on dilution (P) — (1) 
20x0.1 2 
40 


30 
[CH;,COO ] 


(О) [CH4COO | = 
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20x0.1—10»x0.1 _ 


1 


30 
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=y COMIC CAPSULE 


Water is a Polar Molecule. 


Ф 


2 
new — 80 
СН,СОО + Н,О — CHCOOH + ОН” 


X Ж 


[CH4COO ] 


x^ ОН [OH Toa _ 


h= e 2140 


new 


2/80 


ОН T; 


_ [OH м 


new — 
2 


, [ОНТ]; 
_ [OH ша 

new /2 

a [Не =V20H" log 


(Q) > (5) 
(R) [NH; lold = 


or, [OH | 


20x0.1 2 МН. з 2 
40 TBSW бу 


МНІ+ Н,О ——NH on. + Н? 
С y pi 


| F12 
K, - y — [H a Fel” 


C 2/40 2/80 


or [НР == он 


(К) > (4) 
(5) For a saturated solution, 


Ni(OH), «= Ni**+20H™ 
5 25 


new 


[Неа — [Н* | = ІН] а 


K,, = 5 Х (25)2 = 45° 


Ж, 
s=[OH ]=3/—" 

4 
Irrespective of volume of solution, 
constant. 


(5) 2 (1) 


[H^] remains 


N 
7. (а): Volume of = НСІ taken = 50 mL 


Volume of х NaOH used for neutralisation of unused 


acid = 23.2 mL 
Now N,V,(NaOH) = М. У-(НСІ) 


N М 
23.2 mL ої ля NaOH = У» mL ої = НСІ 


N 
Volume of = НСІ unused = 23.2 mL 


N 
Volume of = НСІ required for neutralisation of 


NH, = 50 - 23.2 = 26.8 mL 


Ф 
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N N 
26.8 mL of — НСІ = 26.8 mL of — МН, 
10 10 
1000 mL of 1 N NH, solution contains nitrogen = 14 g 


N 
26.8 mL of т" МН, solution contains nitrogen 


14x 26.8 
10 x 1000 
| 14x 26.8 X100 
Percentage of nitrogen = — — — — ——— = 14.696 
10x1000 x 0. 257 | 


8. (b): Lattice energy is the energy required to 
separate 1 mole of an ionic compound into its ions in 
gaseous state. 

NaCl, — Ма T CI (5; Aj tico i. = 788 kJ тої | 
9. (4): Let the equivalent weight of metal be E 


Weight of metal chloride Eq. wt. of metal chloride 


Weight of silver nitrate | | Eq. wt. of silver nitrate 


04426 E4355 р... 
LUZ 170 

According to Dulong Petits rule : 
Atomic wt x Sp. heat = 6.4 


6.4 


Atomic wt. = ——— = 112.3 
0.057 
Atomic wt. 1123 3 _ 
. Valency = ————— 
Eq.wt. ~ 3826 28 


Hence, exact atomic wt. = 38.26 x 3 = 114.78 
$i 52 
973 


273 к 373 К 
= H;0(5— Но 
373K 383 К 
AH 334 373 
S = —% 2772122; AS, = m = 1,31 

9,74 273 273 
АН 383 

373 373 — 373) | 


AS, = 9.26 kJ kg K^ 
Br 
11. (b): CH;—C=CH ср CH, —CBr,—CHBr, 


Propyne 1, 1, 2, 2-tetrabromopropane 
(X) 


CuCl, INH,OH 


CH,—C=C—Cu 
Copper propylide 
(Red ppt.) 

(Z) 


" щу Dil. H290, Acetone 


The Nobel Prize in Chemistry 2021 


The Royal Swedish Academy of Sciences has decided to award the Nobel Prize 
in Chemistry 2021 to Benjamin List affiliated to Max-Planck-Institut für 
Kohlentorschung, Mulheim an der Ruhr, Germany and David W.C. MacMillan 
affiliated to Princeton University, USA "for the development of asymmetric 
organocatalysis”. 


- 
ЯКІ 
pr m 
А 


An ingenious tool for building molecules 
Building molecules is a difficult art. Benjamin List and David MacMillan have 
been awarded the Nobel Prize in Chemistry 2021 for their development of a 
precise new tool for molecular construction: organocatalysis. This has had a great 
impact on pharmaceutical research, and has made chemistry greener. 
Many research areas and industries are dependent on chemists’ ability to 
construct molecules that can form elastic and durable materials, store energy in 
batteries or inhibit the progression of diseases. This work requires “catalysts”, 
which are substances that control and accelerate chemical reactions, without 
becoming part of the final product. For example, catalysts in cars transform toxic 
substances in exhaust fumes to harmless molecules. Our bodies also contain 
thousands of catalysts in the form of enzymes, which chisel out the molecules 
necessary for life. 
Catalysts are thus fundamental tools for chemists, but researchers long believed that there were, in principle, just two types of catalysts available: metals and 
enzymes. Benjamin List and David MacMillan have been awarded the Nobel Prize in Chemistry 2021 because in 2000 they, independent of each other, 
developed a third type of catalysis. It is called asymmetric organocatalysis and builds upon small organic molecules. 
"This concept for catalysis is as simple as it is ingenious, and the fact is that many people have wondered why we didn't think of it earlier," says Johan Aqvist, who 
is chair of the Nobel Committee for Chemistry. 
Organic catalysts have a stable framework of carbon atoms, to which more active chemical groups can attach. These often contain common elements such as 
oxygen, nitrogen, sulphur or phosphorus. This means that these catalysts are both environmentally friendly and cheap to produce. 
The rapid expansion in the use of organic catalysts is primarily due to their ability to drive asymmetric catalysis. When molecules are being built, situations often 
occur where two different molecules can form, which — just like our hands — are each other's mirror image. Chemists will often only want one of these, particularly 
when producing pharmaceuticals. 
Organocatalysis has developed at an astounding speed since 2000. Benjamin List and David MacMillan remain leaders in the field, and have shown that 
organic catalysts can be used to drive multitudes of chemical reactions. Using these reactions, researchers can now more efficiently construct anything from new 
pharmaceuticals to molecules that can capture light in solar cells. In this way, organocatalysts are bringing the greatest benefit to humankind. 

For more details visit www.nobelprize.org 


David W.C. Mac Millan 
Prize share : 1/2 


Benjamin List 
Prize share : 1/2 
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12. (d): SiCl,+4H,0 —> Si(OH), —— SiO, + 2H,O 


(A) (В) 
SiO, — 1:25; Na,SiO; + СО, 
(В) (С) 
13. (d) 


14. (13): The lowest molecular weight alkyne is ethyne 
НС== CH, which on passing through red hot Cu tube 
undergoes cyclic polymerisation. 


H 
H Y OH 
H C 
HC=CH Red hot ! CH4CI E^ 

КУРУ Cu tube Anhyd. AICI C) 
(A) m 

(B) H H 

| Н 

(С) 


Thus, maximum number of atoms in one plane = 13. 


15. (85): Reaction of HO, with KMnO, in acidic 
medium is 
+7 Е 
ЭН,5О, T KMnO, T SHO ——>7 
0 T2 

50, + 2MnSO, + 8Н,О + K,SO, 
Valency factor for Н.О, = 2 
Valency factor for KMnO; = 5 

| 0.316 
34 
0316 5X34 _ 
158 х 2 

Weight of pure substance 


— 0.175 


% Purity = x 100 


Weight of given sample 


"i 
= Мая х 100 = 85% 
0.2 
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Brush up your concepts to get high rank in NEET/JEE (Main and Advanced) by reading this column. This specially designed column is 
updated year after year by a panel of highly qualified teaching experts well-tuned to the requirements of these Entrance Tests. 


ә Н,”9; Electronic configuration -15' 

e Hydrogen is the first element of the periodic table 
and its position is anomalous. 

о It resembles alkali metals wrt. electronic 
configuration, electropositive character, valency, 
oxidation state, combination with electronegative 
elements and liberation at cathode. 

e Itresembles halogens w.r.t. electronic configuration 
(one electron less than the nearest noble gas 
configuration), ionisation energy, electronegative 
character, oxidation state, diatomic nature and 
liberation at anode. 

e It does not have metallic characteristics at ordinary 
temperature and pressure but under very high 
pressure, it is expected to behave like a metal. 

e H” has very small size (~1.5 x 10? pm) as compared 
to normal atomic and ionic sizes of 50 to 220 pm. 
It cannot exist freely and is always associated with 
other atoms or molecules. 


ISOTOPES 


Isotopes 


OH ‘Tritium 
(Hydrogen) (Heavy hdyrogen) (Radioactive hydrogen) 


ІН Protium *H Deuterium 
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34, 


* Bond Energy and Reactivity 
Bond energy : Н, < D, < T, 
Reactivity : H, > D, > T» 

e ‘The difference in the properties of isotopes which 
arises due to difference in their atomic masses is 
called isotopic effect. 


ALLOTROPES й 


1 Allotropes 


Para-hydrogen 
(Anti-parallel nuclear spin 
i.e., spins of both protons іп 


Ortho-hydrogen 
(Parallel nuclear spin 
i.e., spins of both protons 


hydrogen molecule are in the 
opposite directions.) 


in hydrogen molecule are in the 
same direction.) 

e At room temperature, ordinary hydrogen contains 
75% ortho-hydrogen and 25% para-hydrogen. 
As the temperature decreases, the percentage of 
ortho hydrogen in the mixture decreases. Pure 
para hydrogen can be prepared by cooling nearly 
to absolute zero but pure ortho hydrogen is quite 
difficult to prepare. 

e Stability : Ortho hydrogen » Para hydrogen. 
Differences in physical properties of both is because 
of differences in internal energy of both. 

e Internal energy of ortho H, > para Н». 


PREPARATION AND PROPERTIES OF HYDROGEN 


| Preparation 


Chemical Properties 


Lab method +211 \ T 
Zn + H5SO, (dil.) ет 2Li"H 
йара 700°C Lithium hydride 
| | H,SO, + CuO : 
2H,O | е Си+НО 
і Electrolysis, -O» RedücHon 
- -2Na* -OH-,- GL * Br 
2Na' + 2CI + 2H,O е 2НВТ с) 
Electrolysis of brine Catalyst, 350°C 
+ N, Fe catalyst . 
2NH, 
[Haber’s process] 
Bosch’s pri 
C4 HO | [Bosch’s process] CO + Н, Н + СО; Ее, Со, Мо Mixture of 
(ateam) ——— 112 [Fischer-Tropsch Synthesis] hydrocarbons 
Water gas 
3 | Ғе-О;, / Cr O OC 
ЯНЬОГ 2 3 2-3/ + CO; Cu, /лО/Ст-О- (catalyst 
(steam) (catalyst) эшш | 2 2 Ea md | CH OH 
700 K : 
300°C Methanol 
ЗК 1073 K Electric discharge қ 
ЗЕе + АН„О, з 

2 ~ (steam) [Lane's process] + CH,—CEH,, Ni / Pt 

SA Hydrogenation, 473 K Ethane 


HYDRIDES 


e Dihydrogen, under certain reaction conditions, 
combines with almost all elements except noble 
gases to form binary compounds called hydrides. If 
Е is the symbol of an element, then hydride can be 
expressed as ЕН, (e.g., МеН.) or E, H,  (e.g., BJHg). 


Classification of Hydrides 


These are formed by transfer of electrons 
from most of the s-block elements 
(electropositive metals) to hydrogen 


Ionic 
hydrides 


atom. e.g., 
21405) T H»(g ts = ЯН 5 


2Na(, + Hay, оман, 


LJ 


Molecular | Compounds of hydrogen with p-block 
Or elements and some s-block elements 
covalent | (Be & Mg). In some cases partly covalent 
hydrides | and partly ionic character is found, e.g., 


HE 
N+ SE, NT 


Metallic | Compounds of hydrogen with d-block 
or and f-block metals. These are non- 
interstitial | stoichiometric апа show electric 
hydrides | conduction. 
e Elements of groups 7, 8 and 9 do not form 
hydrides. This region of periodic table is referred to 
as hydride gap. 


WATER 


e Water is the principal constituent of earths surface. 


e Structure: 
lone pairs 1.84 D 


CP 1. 


hybridisation 55» | 
Ae "A | № = 
Н Н 


Net dipole 


CHEMICAL PROPERTIES OF WATER 


e Self-ionisation of water : 
H2O T НО — H30 (aq) т OH (aq) 
ө Amphoteric character : 


Н,О( T НС ад) =— НО а) = Cl (aq) 
Base Acid Acid Base 
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Н;О() + NH3(ag) —* NH 4(aq) + OH (ag) 
Acid Base Acid Base 


e Asan oxidising agent: 
Reduction 


Oxidation 
ө Asareducing agent: 
CO HO) — 8" (СНО), + nO 
n 2(g) + nii (1) ————— 9M ҒПК» ) 
M Chlorophyll Carbohydrate и 


Heavy Water (020) | 


e Discovered by Urey. 

e It is obtained from ordinary water by prolonged 
electrolysis. 

* It is colourless, odourless and tasteless liquid. 
In India, heavy water plants are located at 
Nangal, Rourkela, Trombay, Namrup, Neyveli and 
Naharkatiya. 


Temporary hardness : It is due to the 
presence of bicarbonates of Ca and Mg. It 
can be removed by 

(a) Boiling: 

М(НСО;), => МСО. + НО + СОЛ 
Soluble Insoluble 

carbonates 


Here, M = Mg or Ca 
(b) Clark’s process : 
Ca(HCO,), + Ca(OH), —> 2CaCO,V + 2H,O 


bicarbonates 


Нурвобем РЕВОХШЕ ов ÜxvcENATED WATER 

(H202) й 

ә It is the hydride of oxygen. 

e Its boiling point is higher than H,O due to the 
presence of stronger intermolecular hydrogen 
bonding than in water. 

ә Structure: 

Н.О» has an open book like (non-planar) structure. 


% 


Gas phase Solid phase 


36, 
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Types of Hard Water 


CHEMICAL Properties ОҒ Heavy WATER 


е SO,;+D,0—>D,SO, 


Deutero sulphuric acid 


© АҢС» + 12050 — SGD, T A4AI(OD), 


Aluminium Deutero 
carbide methane 
е CaC,+2D,0 — РСЕСР + Са(ор), 
Calcium Deutero ethyne 
carbide 


Harb AND Sort WATER 


e Soft water : Water which forms lather with soap 
easily is called soft water. 

e Hard water : Water which does not form lather 
with soap easily and hence is unfit for washing is 
called hard water. 


Permanent hardness : It is due to the 
presence of soluble chlorides and sulphates 
of Ca and Mg. It can be removed by treating 
it with Ма, СОз. 

CaSO, + Ма. СО, === Са СО + Na,SO, 
MgCl, + Ма СОз <> МұҰСОу + 2NaCl 
Removal of permanent hardness is 
affected by ion exchangers like zeolite, 
permutit and synthetic resins, etc. 


SERIES 


Practice Part Syllabus/ Full syllabus 
24 Mock Tests 


ga 


Now on your android smart phones 
with the same login of web portal. 


Log on to test.pcmbtoday.com 


ә Preparation of H,O, 


see | From sodium peroxide ERR O D From barium peroxide AR eee dg dud 


/ Маҙ0; 25 2H,O — > 2NaOH + H-0, | Ва; 8H,O + H5SO, —* BaSO, T Н-О, + зно 
РЖ. Ice-cold | Ice-cold 
' Merck's process : | звао, + 2Н,РО, —> Ba3(PO,).¥ + ЗН,О, 


Ма + H,SO,—> Na,SO, + Н,О 
eee aii amo >л. 2 BaO, + CO; + Н,0-> BaCOsL + H20, 


Electrolysis 
(NH):80, + H,SO, -2 a" —» 


(NH4);S;0g ан, 2NH,HSO, + но, 


Е з в з а а в W mM з M b mM а m а а W а «а а mM а ва а Яя а з вк ав а mM а а а а я а а m а вк а к а а а а а в а RM W^ в а «а m а в ^ . ^ m ^ m а m * 


ә Reactions mil uses 


CH,OH CH,= CH, Bleaching 
| nature НО +10] 
CH,OH 
PbSO, e => Ag 
FeSO, зев а, | 
Fe,(SO4)3 = e asanantiseptic E HCl 
KCN e asanantichlor KMnO | 
4 
КЇ ; | Мп5О, 
I, « v e as an oxidant for : Н,50, "eR 
Na. AsO, E rocket fuel E: — | 
МазАвО,. & e used to control 2? T = —» Cr,(SO,)s 
| KCrO, |З pollution б сш. Green 
зо ^" 9; H,SO, 6 e restores the colour % О, 
au. of the old lead 
pm paintings 
(o K3[Fe(CN 
C.H4OH < кет 5 > Kj[Fe(CN)g] 
Strength of Hydrogen Peroxide Solution 17% 
ә Volume strength of Н.О, : Volume strength Strength = 5 6 g/L 
of Н.О, means the volume of O, released by | Strength ПА. Ж 
ecomposition of 1 volume Н.О». For example, Equivalent weight 5.6 17 5.6 
H,O, of x volume strength means 1 mL or 1 L of ^. Normality of Н.О» solution 
НО» оп decomposition gives x mL ог x L of oxygen Volume strength of H,O 
respectively. = 56 
2H,0, —— > 2H,0 + О, | 
Normalit X 
2x34g 22.4 L at STP ә Molarity = et ы (Valency factor = 2) 
i.e., 22.4 L of oxygen is released from 68 g Н.О», 2 11.2 
then x L of oxygen will be released from г. Molarity of H20, solution 
68 17x Volume strength of H,O, 
=——_ KE = g of H,O, E 58 
224 ^ 56 112 
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The s-block elements are those in which the last electron 
enters the outermost s-orbital. Two groups (1 and 2) 
belongs to the s-block of periodic table. 


Alkali metals 


[inert gas] ns! 
s-Block (last 


e entering 


into ns orbit.) | 
Alkaline earth metals 


[inert gas] ns? 


Physical Properties 


Group 1 Evements : Arkalı METALS 


11 19 37 55 7 
Electronic | [He] [Ne] [Ar] [Kr] | [Xe] | [Rn] 
1 | 351 | 4st | 5s! | 65! 75. 


configuration 2s 


Physical state : Alkali metals are silvery white, soft and light metals. 
They have only one valence electron, so the metallic bond is not so 
strong which makes them soft metals. 


Hydration of ions : Degree of hydration 
of alkali metal ions decreases in the order : 
Liv >Na SK -RD 60 


Conductivity Increases down the 
group due to the presence of loosely held 
valence electron which is free to move 
throughout the metal structure. 


Electropositive or metallic character 
Alkali metals are strongly electropositive 
because of their low ionisation energies. 


| Group 1 М 
| Elements | 


à (ris!) 


Oxidation state : All the alkali metals 
exhibit an oxidation state of +1. 


/ Density : Increase from Li to Cs. However, 
potassium is lighter than sodium (anomaly) 
due to an unusual increase in atomic size of 

potassium. 


Melting and boiling points : Due to weak 
intermetallic bonding, alkali metals have 
very low m.pt. and b.pt. 


Flame colouration : All the alkali metals impart a characteristic 


colouration to the flame. 


Li Na K 


Rb Cs 


Crimson red Golden yellow Pale violet 


Gradation in Properties 


Atomic radii M.pt. and b.pt. 


Atomic volume Hardness 

Density — i 4  lonisation enthalpy 

Reducing power 9 m Р Mu" 

— x d Heat of atomization 

| | ий ы А 

Largeanion E E Hydration enthalpy 

stabilisation Electronegativity 
Diagonal relationship between lithium and 
magnesium 
e Lithium shows diagonal relationship with 


magnesium since they have the same charge/size 
ratio i.e. polarising power. 


Ө 
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Red violet Blue 


All alkali metals 


Do not react directly with №, or С. | Forms Li4N or 
Li,C, 


Form amide (MNH,) with ammonia. | Forms Li,NH 


Nitrates are thermally stable. LiNO, is not 
Stable 


Anomatous Brnavioun or Li 


Carbonates are thermally stable. LO; +2 

| 11,0 + CO, 
Form double salts (alums) from their | Forms Li,SO, 
sulphates. 


• [лапа Mg show close resemblance in the following : 


Nitrides Li and Mg both form nitrides. Other alkali metals do not. 
6Li + М» Е.Ж 2Li3N, 3Mg T М» A. Mg5N» 


Carbonates | Like МеСОз, Li;CO, is decomposed бу heat (the other alkali carbonates аге thermally stable). 
MgCO; —— MgO + СО», Li;CO, —> 1,0 + CO, 


Nitrates МО; decomposes to give Li,O like Ме(ХОз)», but other alkali metal nitrates give nitrite. 
Mg(NO3); E MgO + 2NO, + 1/20, ; 2LiNO, LI 1150 + 2NO, + 1/20, 

Both give their normal oxides (1150, MgO) when they burn in oxygen. 

Both Lit and Mg” are heavily hydrated. 


Some Important Compounps 


Properties 
Compound Preparation 
ы | P | Chemical 
Sodium Electrolytic process in mercury NaOH is deliquescent, ма,со, < EON T. 
hydroxide or cathode cell white crystalline solid. HCOONa = i TH 
. = | | Na»SO- - nor Zn 
caustic soda 2NaCl(aq) + ЗНО? NaOH dissolves "dd EET meen. NajZnO; 
N adi | Ра энэ» Na SiO 
(NaOH) Co, " Hag) + 2NaOH(ag) readily in water | to M € M n 
леа utes. am yield highly alkaline мамо, «ММВ AD|-NaOH-| кону 2 
hode 5 и 
solution which is .. X, (Hot) PATCR 
NaX 4 E054. x VO) 
corrosive, soapy in Е NaOH 
touch and bitter in нЕ, NAC! | Ма»/пО» 
taste + NaCl 5 y Fe(OH) 31 
T + HO + NaCl 
Sodium carbonate Sodium carbonate isSodium carbonate 2NaHCO, e; NaOH 
or washing soda manufactured by Solvay process. is a white crystalline NaSiO, „50, -— a 
bs 3 | | | j 
(Ма-СО;:10Н-О) Sodium bicarbonate being solid which readily | «co; - i m 
sparingly soluble, crystallises dissolves in water T ©2©% COEUR Na, SO, + СО; 
out. Ihis is finally calcined to u | + т 
form sodium carbonate. келен | decreases к. бно № 2520; 
Na* + СГ + NH; + ОНГ + CO, with increase of 
——> Ма + HCO; + NH; + СГ temperature. 
Ма" + HCO; --> NaHCO; 
| (as precipitate) 
2NaHCO, —^> Na,CO; + СО, 
+ H,O 
Sodium hydrogen Obtained as an intermediate It is а | white № НСО, on heating decomposes to 
carbonate or product in Solvay process. crystalline powder produce bubbles of CO, which make 
baking soda NaCl + МН. + CO, + Н,О — and less soluble than the cakes and pastries fluffy. 
(МаНСО.) NaHCO; + МН. С sodium carbonate. 2NaHCO, > Na4CO, + 
It can also be prepared by H,O + CO, 
passing CO, through solution of It is amphiprotic i.e, it can act as H* 
sodium carbonate. donor as well as Н" acceptor. 
NaCO; + CO, + H50 > HCO; + H* —Н.СО.; 
2NaHCO, НСО; < Н” + CO; 
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Group 2 ELEMENTS : ALKALINE EARTH METALS 


Property Be 
At. no. (Z) 4 
Electronic configuration e 


Physical Properties 


Atomic and ionic radii : Smaller than 
down the group. 


Oxidation number and valency : All form 
divalent cations and exhibit +2 oxidation state. 


Mg Ca Sr Ba Ra 
12 20 38 56 88 
[Ne] [Ar] [Kr] [Xe] [Кп] 
352 457 552 652 757 


corresponding alkali metals and increases 


Physical state : All are silvery white when 
freshly cut, light, malleable and soft but 


Conductance : Good conductors of heat ` 


«апа electricity. 


Melting and boiling points : Higher than 
alkali metals and do not show any regular 
trend because of different crystal structures 
adopted by different metals. 


Density : Denser, heavier and harder than), 
alkali metals and density decreases from Be| 
to Ca and then increases. 


Gradation in Properties 


Ionization enthalpy 
Electronegativity 
Hydration enthalpy 
Solubility of 
carbonates and 


Atomic radii 
Electropositivity 
Reducing power 
Stability of carbonates, 
hydroxides and 
sulphates 

Solubility and basic 
strength of oxides 


and hydroxides 


Increases 
Increases 


bicarbonates 


Solubility of halides 


All alkaline earth metals 


Form ionic non-volatile 
nitrides. 


Form ionic carbonates. 


Form basic oxides. 


BeN, is covalent and 
volatile. 


BeCO, is unstable. 


BeO is amphoteric. 


same electronegativity, polarising power and the 
charge / radius ratio of their ions. 
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40, 


Group 2 М 
| Elements | 
NUTS 


harder than alkali metals. 


Ionisation enthalpy Higher than 
| corresponding alkali metals and decreases 
(down the group. 


> 


ins 


Electropositive or metallic character : 
Less electropositive or metallic than alkali 
metals. 


Electronegativity : Higher than corres- 
| ponding alkali metals and decreases down 
the group. 


e  Be^' and АГ" favour covalent bonding due to same 
charge to radius ratio. 
Both become passive on treating with conc. HNO,. 

е Both Be,C and Al,C; on hydrolysis give methane. 
Ве,С + 4H,O  2Be(OH), + СН, 

Al,C3 + 12H50  4AI(OH), + 3CH, 

e Be(OH), dissolves in excess of alkali to give a 
beryllate ion [Be(OH)4]^, Al(OH); gives aluminate 
ion [Al(OH),] . 

e Both Be and Al form complexes like [BeF,]^ and 
[AIF]. 

e Both ВеО and АЪО. or Be(OH), and АКОН); are 
amphoteric in nature. 


Quotable Quote 99 


“Life is not easy for any of us. But what of that? We 
must have perseverance and above all confidence 
in ourselves. We must believe that we are gifted for 
something and that this thing must be attained.” 


Marie Curie 


CHEMICAL PROPERTIES 


Reaction with hydrogen (formation of hydrides) : All the alkaline earth metals except Be combine with 
hydrogen directly on heating to form metal hydrides of formula, МН». 

M +H, — MH, 

Reaction with halogens : They react with halogens at elevated temperature to form the halides of the type МХ.. 
Reaction with ammonia : Like alkali metals, the alkaline earth metals dissolve in liquid ammonia to give deep 
blue-black solution from which ammoniates (М (NH3)¢]** can be recovered. 

Reaction with carbon : When BeO is heated with carbon at 2175 - 2275 К a brick red coloured carbide is 


formed. 


ео 4 30-252 2295.4 Be 4200 


Ве, С + 4H5O0 —> 2Be(OH); p" GE 


Action of acids : They readily react with acids liberating hydrogen. 
M + 2НСІ —> МС. + H5(M = Be, Mg, Са, Sr, Ba) 


Some Important Gompounps 


Compounds 


Calcium oxide 
e Obtained by decomposing lime stone (CaCO3). 
» | е 
e Use for manufacturing cement and other chemicals. 


e Also called quick lime. 


Calcium carbonate 
^ ^ Also called lime stone, CaCO,. 


e Used for manufacturing CaO, cement, glass, slaked lime etc. 


Plaster of Paris 
ә [15 chemically calcium sulphate hemihydrate (CaSO,- 1/2 Н.О) 
e Prepared by heating gypsum (CaSO,:2H,O) at 393 К. At high temperature dead burnt plaster 
(CaSO,) is obtained. 
ө When mixed with water it converts into a hard mass gypsum. So, it is used for plastering bones, 
making casts of statues and busts. 


Calcium hydroxide 
Also called slaked lime. 
CaO + HO — Ca(OH), 
Turns mikly when CO, is passed but in excess of CO, milkiness disappears. 


Used to prepare mortar and bleaching powder. 


Cement 
ө [tis mixture of silicate and aluminate of Ca with small amount of gypsum. 
e Raw materials used : limestone, clay, gypsum. 


e Gypsum is added to slow down the process of setting. 
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MCQs Type 


What product is obtained when CO, gas is passed 
through slaked lime? 
(а) Са5О,- Н.О 
(с) CaO 


(b) CaCl, 
(d) CaCO; 


Which of the following statements is not true about 
alkali metals? 

(a) Alkali metals do not occur free in nature. 

(b) Alkali metals are good oxidising agents. 

(c) Alkali metal salts impart colour to the flame. 
(d) Alkali metal salts are generally ionic. 


Given below are two statements : one is labelled as 

Assertion (A) and the other is labelled as Reason 

(R). 

Assertion (A) : Lithium salts are hydrated. 

Reason (R) : Lithium has higher polarising power 

than other alkali metal group members. 

In the light of the above statements, choose the 

most appropriate answer from the options given 

below. 

(a) (A) is not correct but (R) is correct. 

(b) (A) is correct but (R) is not correct. 

(c) Both (A) and (R) are correct but (R) is not the 
correct explanation of (A). 

(d) Both (A) and (R) are correct and (R) is the 
correct explanation of (A). 


Boiling point of heavy water is 


(a) 101.4°C (b) 99°С 

(c) 100°C (d) 110°C 

H,O, can be obtained when following reacts with 
H5SO, except with 

(a) PbO, (b) BaO, 

(с) Na,O, (а) SrO, 


Which of the following statements is incorrect ? 

(a) The viscosity of H5O is lesser than that of D,O. 

(b) Reaction between H, and Cl, is much faster 
than D, and Cl, 

(c) ПО freezes at lower temperature than H5O. 

(d) Bond dissociation energy for D, is greater 
than Н, 
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10. 


11. 


12. 


13. 


Last molecule of H5O is evolved from Н.О» by 
(a) distillation under reduced pressure 

(b) evaporation 

(c) crystallisation 

(d) electrolysis. 


The oxide that gives Н.О» most readily on treatment 
with H5O is 
(а) Na,O, 
(c) SnO, 


(b) DaO»-8H5O0 
(d) PbO, 


Ihe molecular formula of a commercial resin 
used for exchanging ions in water softening is 
СгН-5О4Ма (Mol. wt. 206). What would be the 
maximum uptake of Са?” ions by the resin when 
expressed in mole per gram resin? 


2 ES 
(a) -- Б) түз 
1 Е 
(с) T (d) — 


Which one of the following pairs of substances will 
not produce hydrogen when reacted together? 

(a) Copper and conc. nitric acid 

(b) Ethanol and metallic sodium 

(c) Magnesium and steam 

(d) Phenol and metallic sodium 


The structures of beryllium chloride in solid state 
and vapour phase are 

(a) chain in both 

(b) chain and dimer, respectively 

(c) linear in both 

(d) dimer and linear, respectively. 


Which one of the following alkaline earth metal 
sulphates has its hydration enthalpy greater than its 
lattice enthalpy? 
(a) BaSO, 
(c) CaSO, 


(b) SrSO, 
(d) BeSO, 


Baeyer's reagent is used in the laboratory for 
(a) detection of benzene 

(b) detection of glucose 

(c) detection of double bond 

(d) reduction process. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Enzymes that utilize ATP in phosphate transfer 
require an alkaline earth metal (M) as the cofactor. 
M is 


(a) Sr (b) Be 
(c) Mg (d) Ca (NEET 2019) 
Which of the following statements about hydrogen 


is incorrect? 

(а) Hydronium ion, НО” exists in solution. 

(b) Dihydrogen does not act as a reducing agent. 

(c) Hydrogen has three isotopes of which protium 
is the most common. 

(d) Hydrogen never acts as cation in ionic salts. 


The method used to remove temporary hardness of 
water is 

(a) synthetic resins method 

(b) Calgons method 

(c) Clarks method 


(d) ion-exchange method. (NEET 2019) 


Select correct statement(s). 

(а) CaCO; is more soluble in a solution of CO, 
than in H5O. 

(b) Ха, СОз is converted to Na,O and СО» on heating. 

(с) Li CO; is thermally stable. 

(d) Presence of CaCl, or CaSO, in water causes 
temporary hardness. 


In which of the following reactions H,O acts as a 
Bronsted acid? 

(а) H,Oq “МН; а) = OH (aq) + NH 4(aq) 

(b) НО + Но ад) НзО (aq) + НУ (ад) 

(c) НСІ + Н,Оџр = H3O (aq) + СГ 

(d) Н (aq) t ОН (aq) — H200) 


Which of the following statements is not correct 

regarding preparation of NaOH? 

(a) NaOH is prepared by electrolysis of sodium 
chloride in Castner-Kellner cell. 

(b) Sodium metal discharged at cathode combines 
with mercury to form sodium amalgam. 

(c) Chlorine is evolved at anode. 

(d) Amalgam is heated to separate Na and Hg. 


Among the following alkaline earth metal halides 
one which is covalent and soluble in organic 
solvents is 

(a) beryllium chloride (b) calcium chloride 

(c) strontium chloride (d) magnesium chloride. 


21. 


22, 


23. 


24. 


25. 


26. 


27. 


28. 


Which of the following explanations justifies for 

not placing hydrogen in either the group of alkali 

metals or halogens? 

(a) Hydrogen is much lighter than alkali metals or 
halogens. 

(b) Hydrogen atom does not contain any neutron. 

(c) The ionization energy of hydrogen is too high 
for group of alkali metals and too low for 
halogen group. 

(d) Hydrogen can form compounds with almost all 
other elements. 


Hydrogen will not reduce 

(a) heated stannic oxide 

(b) heated ferric oxide 

(c) heated cupric oxide 

(d) heated aluminium oxide. 


In comparison to the zeolite process for the removal 

of permanent hardness, the synthetic resins method 

is 

(a) less efficient as the resins cannot be regenerated 

(b) less efficient as it exchanges only anions 

(c) more efficient as it can exchange only cations 

(d) more efficient as it can exchange both cations as 
well as anions. (JEE Main 2020) 


Hardness of water is due to which pair of ions? 
(а) Са" and Ме" (b) Mg** and K* 
(c) Ca^* and K* (d) Ba^* and Zn** 


Deuteroammonia (ND) сап be prepared 

(a) by fractionation of ordinary ammonia 

(b) by action of heavy water on magnesium nitride 
(c) by heating a solution of NH,Cl in NaOD 

(d) none of the above. 


NUMERICAL VALUE TYPE 


100 mL of tap water containing Са(НСО;); was 
titrated with N/50 HCl with methyl orange as 
indicator. If 30 mL of HCl were required, the 
temporary hardness as parts of СаСО; per 10° 
parts of water is 


There are three samples of hydrogen peroxide 
labelled 10 vol., 15 vol. and 20 vol. Half litre of each 
was mixed. Calculate volume strength of the new 
solution. 


X is used for immobilising the affected part of 
organ where there is a sprain. X is obtained on 
heating gypsum at 393 K. The number of expelled 
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29, 


30. 


water molecules when X is obtained by heating 
2 molecules of gypsum is 


The label on a bottle of H,O, solution reads as 
‘10 volume. The concentration of H,O, in 
percentage by volume, rounded off to nearest 
integer, is 


A 20.0 mL solution containing 0.2 g impure H,O, 
reacts completely with 0.316 g of KMnO; in acid 
solution. The purity of H,O, (in %) is 


(mol. wt. of H,O, = 34; mol. wt. of KMnO; = 158) 


(JEE Main 2020) 


SOLUTIONS 


” 


мо щл ж 


10. 


11. 


Ф 


(4): Ca(OH), "Р СО» — CaCO, T Н-О 
(b): Alkali metals are good reducing agents. 
(с): Li” has maximum degree of hydration due to 


its small size and for this reason lithium salts are 
mostly hydrated. 


(a) : Boiling point of heavy water is 101.4?C. 
(a) : PbO, does not have peroxy linkage. 
(c) 


(с): Last trace of water is removed from Н.О» by 
crystallisation. 


(a) : NaO, T 2Н-О —> 2NaOH + H,O, 
(b) : 2CgH,SO3 Ма" + Cat —> (C4H5SO3),Ca^* + 


2 mol 1 mol 2Ма" 
(2 x 206 = 412 g) 
1 mol of Са" = 412 g of resin 
Maximum uptake of Ca** ions by the resin 
1 mol 1 
= — — mol/g 
412 с 412 
(а) : Cu + АНХО-(сопс.) Э Cu(NO4); T 2МО, T 
2H,O 


С-Н-ОН + Na --> C,H.O Ма" + /2н,1 
Mg + 2H;O steam) > Mg(OH); + HT 
CHOH + Na — CHO Na‘ + 1/2Н,7 


(b): In vapour phase BeCl, is found in dimer form. 


СІ 
Cl—Be № 


С 
While in solid state it is found as a polymer (chain 
structure). 


Se Sg я 
7 er Nad Na 


Be — Cl 
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12. 


13. 
14. 


15. 


16. 


17. 
18. 


19. 


20. 


21. 


. (d) 


(d): Be^* being smaller in size has maximum 
hydration enthalpy which exceeds its lattice 
enthalpy. 


(c) 
(с) : All enzymes that utilise ATP in phosphate 
transfer require magnesium as the cofactor. 


(b): Dihydrogen acts as a powerful reducing agent 
and reduces metal oxides such as CuO, ZnO, PbO 
and Fe4O, to their respective metals. 
CuO + H, —5 Cu + H,O 
ZnO +H, ә Zn + H,O 
Fe,0, + 4H, — 3Fe + 4H O 
Hydrogen has three isotopes of which protium is 
the most common and tritium is radioactive. 
(с) : Clark’s method is used to remove temporary 
hardness of water. In this method quick lime is 
added. ‘The bicarbonates present in temporary hard 
water react with lime to form insoluble calcium and 
magnesium carbonates which can be easily filtered 
off. 

CaO + H,O—> Ca(OH), 


Quick lime Lime water 
Ca(HCO;), + Са(ОН), — > 2Са СО + 2H,O 
Mg(HCO;), + 2Ca(OH), —> 2CaCO,V 

+ Mg(OH), + 2Н.О 
(a) 
(а): H,O acts as a Bronsted acid and gives a proton 


to react with a base. 
НО + NH3(aq) = OH (aq) + NH ад) 


Acid Base 
In H,O(p F HS (aq) —> H30 (aq) ЄР HS (aq); H,O acts 
Base Acid 


as a Bronsted base with H3S. 


(d): Amalgam is treated with water to give sodium 
hydroxide and hydrogen gas. 
2Na - amalgam + 2H,O -» 2NaOH + 2Hg + H, 


(а) : Except for beryllium halides, all other halides 
of alkaline earth metals are ionic in nature. 
Beryllium halides are essentially covalent and 
soluble in organic solvents. 


(c) : Hydrogen has ionization energy value which is 
too high as compared to alkali metals and too low 
as compared to halogens and thus cannot be placed 
in any of these two groups. 


: Al is more electropositive than hydrogen, 
therefore, its oxide will not be reduced by hydrogen. 


23. 
24. 
БӘ» 
26. 


27. 


28. 


(а) 

(a) : Hardness of water is due (о Ca^* and Ме" ions. 

(b): Mg3N, + 60.0 > 3Mg(OD), + 2ND, 

(300) : Milli eq. HCl = Milli eq. of Са(НСОз)» = 

Milli eq. of CaCO; 

EXNXV 
1000 

= 0.03 є > Hardness = 300 ppm 


Mass of CaCO, in 100 mL tap water = 
_ 50x30 
50 x 1000 
(15) : Normality = Volume strength 
5.6 
N, -49 м, -2 K _ 20 
МИ + Noho + М 
V +V, +7, 


E x 05] + E x оз) + E x 05] 
N= 5.6 5.6 5.6 | 


0:54 020.5 


New normality = 


ЇМ = 2,679 
New volume strength = N x 5.6 = 2.679 x 5.6 = 15 vol 
(3): X is Plaster of Paris. 
2(CaSO,-2H,0) => 2(CaSO,)-H,O + ЗН,О 
Gypsum 
3 molecules of water are expelled. 


Plaster of Paris 
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(2): 10 V of H,O, means 1 V of H5O, gives 10 V of 
О» gas. 

101, 
22.4 L/mol 
No. of moles of H5O, = 0.90 mol 
Mass of Н.О» = 34 x 0.90 = 30.6 g 
Density of H5O, = 1.44 g/mol 


Volume of Н.О» = - mL = 21.25 mL = 0:021 I. 


No. of moles of О» = = 0.45 mol 


% Volume of Н.О» = 0.021 x 100 = 2.1% = 2% 
(85) : Reaction of Н.О» with KMnO; in acidic 
medium is 
+7 -1 
3H550, T 2KMnO, T. 5Н.›О, --2 
0 +2 
50, 23 2MnSO, LI 8Н-О T K,SO, 


Valency factor for H,O, = 2 
Valency factor for KMnO; = 5 


ЕЕ _ 0.316, 
34 158 
кла 0.316X5x 34 =0.17¢ 
158 x2 
% Purity = Weight of рше substance x100 
Weight of given sample 
017 


= —— XxX 100 = 8596 
0.2 
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CONCEPT 


CHEMICAL BONDING 


MAP 


Hydrogen Hydrogen Hydrogen bonding occurs when : 


Wis + Hydrogen atom is attached to a highly electronegative atom 
| such as F, O and N, 
2 е $ The highly electronegative atom is small in size 
Oxygen 


| й 
Covalent Bond К 
Hydrogen К. | 


WAS i Hydrogen Bond 


Hydrogen 


+ The highly electronegative atom has unshared pair of electrons. 


^m Electrostatic attraction between a hydrogen covalently bonded 
to a more electronegative atom and another electronegative atom 
bearing a lone pair of electrons. 


| 


hydrogen Bond 


Hydrogen Bonding in water molecule 


ТТ 
ЕТ. 


| | 2 ‚ 
/ Secondary When a chemical bond is 
j ; ' | formed, the potential energy 
ШІК becomes minimum and 
| Secondary bonds are not \ th sytem gain 
bonds with valance electrons | \ silty, 


being shared or donated, 
і they are usually formed 
\ when an uneven charge 


‚ \ distribution occurs. / А 


Dipole Interactions 


 Itresults when two dipolar molecules interact with each 
other through space, 


Polar molecules align so that the positive end of one 
molecule attract the negative end of another molecule 


van der Waals’ Forces 


| 


Thereare weak electrostatic forces between uncharged 


| molecules, 
Helium atom 1 Helium atom 2 l 
Even distribution 
of electrons 
London Forces 


2 London к 


Новое 


$ Tt is а temporary attractive force that results when 
an electron in two adjacent atom occupy position 


4 чш that make atoms to form temporary dipole 
y | y, P 
Temporary uneven distribution of 
€ which causes temporary attraction 


[tis also called induced dipole-induced dipole. 


Ф This is the weakest intermolecular force Molecule 


Factors favouring ionic 


з bond formation 
6 Low ionisation enthalpy of 
ый | i E 
.| meta 
Transfer of М High electron gain 
ыы enthalpy of non-metal 


е High lattice enthalpy of 
the ionic compound 
- Higher charge on ions 
-Larger size of cation 


Positive — Negative : 
" a Factors favouring metallic bond formation : 
$ Low ionization enthalpy, 


The electrostatic bond between two ions formed $ Free movement of valence electrons. 


through the transfer of one or more electrons 


| 


lonic Bond 


Electrostatic attraction between sea 
of electrons and positive ions. 


я x >i = e 
42 і | = - і : | | nr 
p \ 1 "n yt a Meta ion 


4 қ 1 
/ Primary У Metallic Bond à ү ( е " 
и \ => (n) 03 f 
ШЕ | М Delocalized 
| ae ) ^ | | 
| Primary bonds involve sharing | | | | ш 
or donating of electrons | M BM UM 
bewenaomstomaà SE м и і 
\ more stable electronic f Coordinate Bond 
\ configuration 
\ Conditions required for coordinate 
bond formation : 


In this type of bond sharing electrons 


are donated by one atom only * One atom must have lone pair of 


бүл | electrons 
valent Bond $ Another atom must have the 
tendency to take that lone pair of 
l PF | 
НА ні ІКЕЙ! electrons 
ЕТ \ 
Covalent bond formation takes place | — al NM 
due to the sharing of electrons рр E AS: | | 
Ww K ig P 
HER | | 
|. el H 
Factors favourable for covalent bond formation : \\ / / 
 Jonisation enthalpies of combining atoms must be comparable | | 
Electron gain enthalpies of combining atoms must be comparable, | | 
^ed) 


Polar Covalent Bond 


* Between two atoms with different abilities to attract electrons, 


=» 5 


/ 
| 
| 


* Molecule itself becomes polar when the shape of the molecule 
allows а permanent separation of charge 


Hydrogen 
| Н, or НН 


Non-Polar Covalent Bond 


Between two atoms with same abilities to attract electrons =} T 
* Some linear molecules (of different atoms) can be non-polar uncharged) fequal time near 


because the separated charge cancel each other. | 


Practice Paper 2021 


Se 0 50 


GENERAL INSTRUCTIONS 


The Question Paper contains three sections. 

Section A has 25 questions. Attempt any 20 questions. 
Section B has 24 questions. Attempt any 20 questions. 
Section C has 6 questions. Attempt any 5 questions. 
All questions carry equal marks. 


There is no negative marking. 


SECTION -A 


This section consists of 25 multiple choice questions 
with overall choice to attempt any 20 questions. In 
case more than desirable number of questions are 
attempted, ONLY first 20 will be considered for 


evaluation. 

1. Which of the following is an electrophilic reagent? 
(a) Н.О (b NH, (с) OH (4) МО; 

2. Uncertainty in position of an electron 
(mass = 9.1 x 10 ^ g) moving with a velocity of 
3 x 10* cm/s accurate up to 0.00196 will be 
(a) 1.93 cm (b) 3.84 cm 
(c) 5.76 cm (d) 7.68 cm. 

3. М” has electronic configuration as [Ar]3d "As*, 
hence the element M lies in 
(a) s-block (b) p-block 
(c) d-block (d) f-block. 

4. The maximum number of 90? angles between 


bond pair-bond pair of electrons is observed in 
hybridisation 
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ШАШЫ OBJECTIVE TYPE QUESTIONS 


Time allowed : 90 minutes 
Maximum marks : 35 


• Some Basic Concepts of Chemistry 

e Structure of Atom 

e Classification of Elements and Periodicity in 
Properties 

е Chemical Bonding and Molecular Structure 

е Redox Reactions 


e Hydrogen 
е Organic Chemistry : Some Basic Principles and 
Techniques 
(a) dsp (b) sp'd 
(с) dsp” (d) spd 


Heterolysis of a carbon-chlorine bond produces 
(a) two free radicals 

(b) two carbocations 

(c) one cation and one anion 

(d) two carbanions. 

[he number of water molecules are maximum in 
(а) 1.8 gram of water (b) 18 gram of water 
(c) 18 moles of water (d) 180 m mol of water 


Which of the following sets of elements is arranged 
in order of increasing electronegativity based on 
Paulings scale? 

(а) S<Si< P (b) Sic Pes 

(с) Se P<Si (d) P<Si<S 


Mass percentage of deuterium in heavy water is 
(a) same as that of protium in water 

(b) 11.1 

(c) 20.0 

(d) cannot be predicted. 


10. 


11 


12. 


13. 


14. 


15. 


16. 


17. 


Find the disproportionation reaction among the 
following. 
(a) Tei * NO зад —> ТеО, + NO, 

| 2 3 
(b) Н,О, аа) + Fe (aq) —> Fe (aq) T HOn 
| = 24 | 
(с) М + NO3(ag) — Моа + МО, 

3 2 

(d) Мп“) —> МпО, у + Mn, 
The dipole moment of vinyl chloride is lower than 
that of ethyl chloride. This is due to 
(a) resonance effect (b) inductive effect 


(c) electromeric effect 
(d) hyperconjugation effect. 


. Ihe amount of energy required to remove the 


electron from a Li^* ion in its ground state is how 
many times greater than the amount of energy 
needed to remove the electron from an H atom in 
its ground state? 


(a) 2 (b) 9 (d) 6 


If the fertilizers listed below are priced according 
to their nitrogen content, which will be the least 
expensive per 50 kg bag? 

(a) Urea, (NH,),CO (b) Ammonia, NH, 

(c) Ammonium nitrate, NH,NO, 

(d) Guanidine, HNC(NH,), 

Which is the correct order of increasing energy of 
the listed orbitals in the atom of titanium? 

C At. йб, Z-— 22) 

(a) 4s 3s 3p 3d (b) 3s 3p 3d As 

(с) 35 3p 45 3d (d) 3s 4s 3p 3d 

Extent of hydration of Ма", Mg^', АЇ" is in order 
(а) Ма’ < АГ? < Ме (b) Ма'«Ме"«АГ" 
(с) AP* <Mg*t<Na* (4) Ме" < №? < АГ" 


(с) 4 


The paramagnetic property of the oxygen molecule 
is due to the presence of unpaired electrons present 
in 

(a) (02p,) and (o*2p,)' (b) (о2р,) and (л2р,)' 
(с) (m*2p,)' and (пару) (4) (n*2p,) and (пару)! 


What is the ratio of Фе masses of oxygen that are 
combined with 1.08 g of nitrogen in the compounds 
М.О, and NO? 

(а) 2:3 (b) 1:3 (с) 3:52 (d) 1:2 


If the principal quantum number n = 6, the correct 
sequence of filling of electrons will be 

(a) ns — np (n - 1)4-5 (n - 2)f 

(b) ns > (n - 2f (и - 1)4 —> np 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


(c) ns (n - 1)d (n - 2)f np 
(d) ns — (n - 2)f ир (n - (а 


100 mL of tap water containing Ca(HCO,), was 
titrated with N/50 HCl with methyl orange as 
an indicator. If 30 mL of HCl were required, the 
temporary hardness as parts of CaCO, per 10° 
parts of water is 

(a) 150 (b) 300 


(c) 450 (d) 600 


Which combination appears odd w.r.t. oxidation 
number per atom of the underlined species ? 

(a) H5 505, H; $50, К, Cr;O; 

(b) CrOs, СО), SOF 

(c) Both (a) and (b) (d) None of these 


Cortisone is a molecular substance containing 
21 atoms of carbon per molecule. The mass 
percentage of carbon in cortisone is 69.9896. Its 
molar mass is 

(a) 176.5 | (b) 252.2 (c) 2876 (d) 360.1 


Which of the following properties displays 
progressive increase down the group in the Bohrs 
periodic table? 

(a) Electronegativity (b) Electron affinity 

(c) Ionisation potential (d) Size of the atom 


Two particles A and B are in motion. If the 
wavelength associated with the particle A is 
5 x 10 ° m, calculate the wavelength of particle B if 
its momentum is half of A. 

(а) 10°m (b) 10°m (с) 10°m (d) 107 


Vitamin C (ascorbic acid) contains 40.92% C, 4.58% H 
and 54.50% of O by mass. If molecular weight of 
ascorbic acid is 176 g тої", what is the molecular 
formula? 

(а) С.Н.О. (b) С,Н.О (c) С,Н.О, (d) C,H,O, 


The bond dissociation energy ої B—F in BF, 

is 646 kJ то whereas that of C—F іп СЕ, is 

515 К] пої". The correct reason for higher B—F 

bond dissociation energy as compared to that of 

C—F is 

(a) smaller size of B-atom as compared to that of 
C-atom. 

(b) stronger o-bond between B and F in BF, as 
compared to that between C and F in CF}. 

(c) significant рл-рл interaction between B and Е 
in BF, whereas there is no possibility of such 
interaction between C and F in СЕ,. 

(d) lower degree of рл-рл interaction between В 
and F in BF, than that between C and F in CF,. 


© 


CHEMISTRY TODAY | NOVEMBER "21 


25. Which of the following hydrides is/are polymeric in 


nature? 
(a) BeH, (b) LiH 
(c) MgH, (d) Both (a) and (c) 


SECTION-B . 


This section consists of 24 multiple choice questions 
with overall choice to attempt any 20 questions. In 
case more than desirable number of questions are 
attempted, ONLY first 20 will be considered for 
evaluation. 


26. In IUPAC system, for —NH, group, the prefix and 
sufhx used are respectively. 
(a) nitro and amine (b) amine and amino 
(c) amino and amine (4) nitrile and amino 


27. Oxidation state of nitrogen is incorrectly given for 


Compound Oxidation state 
(а) [Co(NH3);CI]CL, -3 
(b) NH,OH -] 
(c) (NH,),SO, +2 
(а) Ме. М, -3 


28. Which of the following is not correct according to 

MOT? 

(а) © = V, - Ug and o^ = ул + Vs 

(b) During the formation of molecular orbitals, 
atomic orbitals lose their identity. 

(c) Two atomic orbitals combine to form two 
molecular orbitals. 

(d) Bonding molecular orbitals have lower energy 
than antibonding molecular orbitals. 


29. What is the correct IUPAC name of the compound 
shown below? 
2 


Cl 


(a) 4-(2-Chloro-1, 2-dimethylpropyl)-3-methyloct 
~l-yne 

(Б) 4-Butyl-6-chloro-3, 5, 6, 6-tetramethylhept 
-1-упе 

(с) 4-Butyl-2-chloro-2, 3, 5-trimethylhept-6-yne 

(d) 4-Butyl-6-chloro-3, 5, 6-trimethylhept-1-yne 


30. In the following electronic configuration, some rules 
have been violated 


34 
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II: Pauli’s exclusion Ш: Aufbau 
(a) Land II (b) I and III 
(c) Папа Ш (4) I, Папа ПІ 


31. If the density of methanol is 0.793 kg 17, what is 
its volume needed for making 2.5 L of its 0.25 M 
solution ? 
(а) 2.5 L 


I: Hund 


(b) 0.025 L (с) 0.251 (а) 251 


32. An element of atomic weight 40 has 2, 8, 8, 2 as 
the electronic configuration. Which one of the 
following statements regarding this element is not 
correct? 

(a) It belongs to II group of the periodic table. 
(b) It has 20 neutrons. 

(c) The formula of its oxide is MO,. 

(d) It belongs to 4 period of the periodic table. 


33. Consider the following table comparing ionic 
radius : 


protons 


Ionic radius (pm) 


Select the correct option in terms of size. 
(a) Na » Na* (b) Mg > Mg* > Mg” 
(c) Е >F (d) All of these 


34. On heating, 100 g of Na,SO,.10H,O will loose 
% of water. 
(a) 44.1 (b) 65.3 


(c) 17.4 (d) 34.7 


35. Heavy water is used as 
(a) moderator in nuclear reactors 
(b) exchange reactions for study of reaction 
mechanisms 
(c) hair bleach 
(d) both (a) and (b). 


36. In the reaction 

$, + 120H —4S^ + 25,05 + 6H,O 

S has undergone oxidation and reduction. Which of 

the following statement is true? 

(а) In S^ ,sulphur has been oxidised and in 8,05 
sulphur has been reduced. 

(b) In both S^ and 5,0,2 ions sulphur has been 
oxidised. 

(с) In both S^ and 5,05 ions sulphur has been 
reduced. 

(d) None of these. 


34 


38. 


39. 


40. 


41. 


42. 


43. 


Which of the following C — C bond has the smallest 
bond length? 


(а) ~C-CE (b) 2-0, 
NS 
(c) ЕС-- Cz (d) С-сС- 
Identify correct dipole moment order іп the 
following compounds : 
Cc cl СІ СН, 

© ж бі) 

НЫС CH, Н.С Н 

Cl СІ 
(111) 

Cl Cl 


(Б) ii > iii>i 
(d) iii >i> ii 


(a) 1>i1L> iii 
(C) 154 >ii 
The de Broglie wavelength of 1 mg grain of sand 
blown by a 20 ms” wind is 

(а) 3.3 х 10" т (b) 3.3 x 10? m 

(с) 3.3x 10 ^ m (d) 3.3 x 10 т 


The molecular formula of a commercial resin 
used for exchanging ions in water softening is 
С.Н-5О,Ма (Mol. wt. 206). What would be the 
maximum uptake of Ca^* ions by the resin when 
expressed in mole per gram resin? 


B -5- 0 


1 
— 4) — 
412 103 9) 


2 
ау — 
(а) 206 


509 
The correct bond order of P — O bond in РО; ds 
(a) 1.0 (b) 1.25 (с) 150 | 4d) 2.5 


Which of the following sets of quantum numbers 
are not possible? 


(a) п=1,1=0,т=0,т,= -2 


(b) n=1,1=1m=0 m= +5 
| n Е 1 
(с) й = Bet = р ы >, 

| 


(d) n= Зы = 1, m= 0; т. Ы 
Calculate the number of millilitres at STP of Н,5 gas 
needed to precipitate cupric sulphide completely 
from 100 mL of a solution containing 0.75 g of 
CuCl; in 1 L. 

(а) 21.4 (b) 142 


(c) 41.2 (d) 125 


45. 


- E в 


44. The first four ionisation energy values of an element 


are 191, 578, 872 and 5962 kcal. The number of 
valence electrons in the element is 

(a) 1 (b) 2 (c) 3 (d) 4 
Given below are two statements labelled as 
Assertion (A) and Reason (В). 
Assertion : Oxidation number of carbon in CH,O 
is Zero. 


Reason : CH,O, formaldehyde, is a covalent 
compound. 
Select the most appropriate answer from the options 
given below. 


(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


For the m 


Uranium surprises scientists with strong covalent bond!! 
U ranium forms an unusually strong triple covalent bond with nitrile 
groups, confounding predictions about the bond strength of 
actinides compared with the remainder of the periodic table. 
Elements usually follow a pattern in the strength of their covalent 
bonds, forming more ionic bonds with groups 1 and 2 and the 
covalency increases as you move across the periodic table. While the 
bond strengths of actinides have not been studied in depth, they are 
likely to sit between the ionic lanthanides and the more covalent 
d-block elements. 
However, computational analysis had suggested that uranium, an 
actinide, forms stronger covalent bonds than the transition metals — 
chromium, molybdenum and tungsten — in group 6. A group of scientists 
at the University of Manchester, UK, now decided to investigate the 
covalency of uranium's bonds experimentally to see if the predictions 
held up. 
The team used nitrogen nuclear magnetic resonance ("М NMR) 
spectroscopy to probe a terminal uranium(VI) nitride complex, and 
found the nitrogen in the U-N triple bond had a very large chemical 
shift. The team then used density functional theory calculations, along 
with a technique known as NMR shielding tensor analysis, to determine 
the bond strength. These indicated it was more covalent than equivalent 


bonds in elements in group 4-6. 
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46. Given below are two statements labelled as 
Assertion (А) and Reason (В). 
Assertion : Relative reactivity towards electrophilic 
addition is 


0749 40707 


H4CO H 
Reason : Electron releasing group  stabilizes 
carbocation. More the +M effect, more is stability 

-- 


of mm 


Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


47. Given below are two statements labelled as 

Assertion (A) and Reason (R). 

Assertion : Saline hydrides are non-volatile, non- 

conducting and crystalline solids. 

Reason : Saline hydrides are compounds of hydrogen 

with most of the p-block elements. 

Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


48. Given below are two statements labelled as 

Assertion (A) and Reason (R). 

Assertion : Bohr model of hydrogen atom ignores 

dual behaviour of matter. 

Reason : Bohr regarded electron as a charged 
particle moving in well defined circular orbits 
about nucleus. 

Select the most appropriate answer from the options 
given below. 
(a) Both A and R are true and R is the correct 

explanation of A. 
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(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) Ais true but R is false. 

(d) A is false but R is true. 


49. Given below are two statements labelled as 
Assertion (A) and Reason (В). 


Assertion : 1 amu equals to 1.66 x 107. 


g. 

1 
Reason : 1.66 x 10 ^ g equals to 15 th mass of C,, atom. 
Select the most appropriate answer from the options 


given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


SECTION - C | 


This section consists of 6 multiple choice questions 
with an overall choice to attempt any 5. In case more 
than desirable number of questions are attempted, 
ONLY first 5 will be considered for evaluation. 


50. Match the List I with List II and select the correct 
answer using the codes given below the lists : 


List I List II 
Р. XeF, l. sp'd, see-saw 
Q. SE, 2. зр'4", square planar 
Кы SE. 3. spd’, distorted octahedral 
S. XeF, 4. 5р'4", octahedral 
P О R 5 
(а) 2 1 4 3 
(b)4 3 2 1 
(0 2 1 3 4 
(d)1 2 4 3 


51. Which of the following analogies is correct? 

(a) 4480 mL of CO, at STP : 0.2 mole : : 
4480 mL of O, at STP : 0.1 mole 

(b) 0.1 g- atom of iron: 0.1 mole::0.2 g - atom of 
Cu : 0.2 mole 

(c) 1.5 х 10^ molecules of oxygen gas : 0.25 mole 
:: hydrogen gas: 1 mole 

(d) 1120 cc of CO, gas : 2.2 g : : 1120 cc of H5 : 0.1 g 


52. Complete the following analogy: 

Oxidation: A, Reduction: В 

(a) A : Removal of oxygen, B : Addition of oxygen 

(b) A : Addition of hydrogen, B : Removal of 
hydrogen 

(c) A : Increase in valency of an electropositive 
element, B : Decrease in valency of an 
electropositive element 

(d) A : gain of electron, B : loss of electron 


Read the passage given below and answer the following 
questions 53-55. 

The energy required to pull the most loosely bound 
electron from an atom is known as ionization potential. 
It is expressed in electron volts. The value of ionization 
potential depends on three factors: (i) the charge on 
the nucleus (ii) the atomic radius and (iii) the screening 
effect of inner electron shells. The ionization energies, 
electron affinities, electronegativities, atomic and ionic 
radii and other physical properties usually shown a 
regular pattern of change within a group or along a 
period with some irregularities. 

Ionization energies of five elements in kcal/mol are 
given below : 


Atom | I | ШП Ш 
P 300 549 920 
Q 9 734 1100 
R — ив 1091 1652 
S 176 347 1848 
T 150 2665 3945 


53. The element having most stable oxidation state +2 is 
(a) Q (b) R (c) S (d) T 

54. If Q reacts with fluorine and oxygen, the molecular 
formulae of fluoride and oxide will be respectively 


(а) QF4, О,О; (b) QE Q,0 
(с) ӨЕ» ОО (d) none of these 
55. Which of the elements given is having most metallic 
character? 
(a) P (b) Q (c) R (d) T 


SOLUTIONS 


1. (d): Electron deficient species act as electrophiles 


i.e., МО». 
h | 
E Wi Assy =. бод 9 
4т т 4Tum Av 
14227 
6.626 х1 
--- MNT 
0.001 


AR. x9.1x10 79 x 3x10 x 


10. 


11. 


12. 


13. 


14. 


(b): М“: [Ar]3d "4s 

М: [Ar]3d “ағар” 

Three electrons have been removed from 
4p-sub-shell. Thus, M is a p-block element. 


(d) 5. (c) 


| зб 
6.023 x10 
(с): 1.8 gram of water = —————— x 1.8 
= 6.023 x 10 molecules 
18 gram of water = 6.023 x 10^ molecules 


18 moles of water = 18 x 6.023 x 107 molecules 


(b): In a period from left to right, the value of 
electronegativity increases. i.e., 

бі «Р « 65 
18 21 25 


(c): The formula of heavy water is D,O, i.e., 
molecular mass = 20 


(EN value of Pauling’s scale) 


| 4 | 
% of deuterium = z x100=20 


(d) 
(a): The dipole moment of vinyl chloride is lower 
than that of CH,;CH,Cl due to resonance effect. 


V CX X = + 
CH, = cH Ci: CH, — CH= Cl: 
(b): For Li^* ion and H atom in their ground state 
n-l 
218х107" x(3)" | 
(E, ЖТ _ (1)? i 
Cin — 248х10 "x()', 


ау 
29 . | 
(c) : 96 of N in (NH,),CO = 60 X100 = 46.7% 
96 of N in МН, = 14/17 x 100 = 82.3% 
% of N in ХІН, МО; = 28/80 x 100 = 35% 
% of М in НМС(МН)), = 42/59 x 100 = 71.196 
Lower the percentage of N in the fertilizer, lower 
is its price hence, 50 kg bag of NH,NO, is least 
expensive. 
(с): Ti(22) : 15 25 2р'35 Зр'За 45 
Order of increasing energy is 35, 3p, 45, За. 
(b): Since the radii of Ма", Ма" and АГ" ion 
(period 3) decrease as Ма’ > Ма" > ATI", the 


hydration energy of these ions is in the increasing 
order i.e., Ма" < Mg^' < АГ". 
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15. (с) 
16. (с): In М.О», ratio of mass of O by mass of N 


48.0 
-— 5.171 
28.0 
In NO, ratio of mass of O by mass of N 
16.0 
ы 2. 1.14 
14.0 g 
Ratio of masses of oxygen that are combined with 
1.08 g of nitrogen in NO, and NO = PIE. 
1.14/1.08 2 
17. (b) 18. (b) 
19. (d): H5SO; (peroxy sulphuric acid) 
O 
Tis 
H—0—0—8—O0—EH 
Peroxy у 
Н,5,0; linkage 9 
(регоху disulphuric О Реоху O 
acid) 7 linkage 1 
+6 age: +6 
H—0—$5—0—0—8—O—H 
у 4 
O O 
All of the above sulphur have O.N. = 6 
Peroxy linkage (— O — O —) has o+ О 
-1 О.М. for oxygen, | bh | я 1 


CrO, has two peroxy linkage, Oc Мо 
thus O.N. of Cr = +6 
К,Сг,О and CrO; both has +6 oxidation number 
for Cr. In 5О2, sulphur also has +6 oxidation 
number. 

20. (d): Let molar mass be M. 
Mass of 21 carbon atoms - 252 


252x100 | 
% of carbon = ———— = 69.98 
M = 360.1 
21. (d): In completely filled shell of an atom, 
interatomic repulsion is more so have greater size. 


22. (d): А, ay and Àp _ 
РА РВ 
ЛА Рв 1 | 1 | 
- № pay 2 i Рв = PA 
Given: À, = 5 х 10° m 
5x10° 1 


=— —AÀ,-10'm 
лв 2 
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23. (с): 
Element % Atomic Relative Simplest 
mass number of ratio 
atoms 
| 3.41 
40.92 =a 
12 ` — 3 
1 
4 : 
н |458| 1 |——=458/34,7**- 
- 4 
| 3.41 
274.50 2 
O 5450 16 =3.41 зд ңе 


24. 
26. 
28. 


29. 
31. 


92, 
33. 
34. 


Hence, empirical formula is C4H,O, 
Empirical formula weight = 36 + 4 + 48 = 88 
Molecular weight 176 « 
n Empirical formula weight E ME 
Thus, molecular formula = (Empirical formula) x n 
= (C,H,O;) x2 = CFO; 


(c) 25. (d) 
(c) 27. (c) 
(a): According to MOT, o = wy, + Wp, while 


O = V4- Ug 
(a) 30. (d) 
(b): Density of methanol (СНОН) = 0.793 kg Ai 
Molecular mass of methanol (CHOH) 
= 12+3+16+1= 32 
2.5 L of 0.25 М methanol solution contains 
methanol = 2.5 x 0.25 x 32 = 20 g = 0.020 kg 
0.793 kg of methanol is present in volume = 1000 mL 
0.020 kg of methanol is present in volume 
= 1099; «0.020 = 25.22 mL = 0.025 L 
0./93 


(c) : Its valency is 2. So it will form МО type oxide. 
(d) 


(c) : Required percentage is equal to the mass percent 
of water in 100 g of Na,SO,-10H,0O. 
100 
mol ої Na,SO,-10H,O = - 0.311 тої 
mol of Н.О = 0.311 x 10 = 3.110 mol 
mass of H,O in 3.110 mol = 3.110 x 18 = 56.0 g 
Percentage of water lost 
Mass ої H,O in thecompound T" 
= 0! 
Molar mass of compound 


= 06.0 , 100 = 17.4% 
322 


35. (d) 43. (d): CuCl, + HS —> CuSJ + 2НСІ 

її Number of moles of H,S = Number of moles of CuCl, 
36. (d): -O—S=S =. бат 

L- 1345 ` 


Volume of H,S = 0.00576 x 22400 = 125 mL 
44. (с) : Since there is a large jump in the third and fourth 
ionisation energies, therefore after removal of the third 


37. (c): Here, both the C-atoms are sp-hybridised 
having highest s (percentage) character, thereby 


smallest bond length. | | | 
as electron, the cation has the inert gas configuration. 
. (a) Therefore, the valency of the element is 3. 
h  6626x10 ^* -29 
39. (a): М=——=———————=3.313х10 m 45. (a) 46. (a) 47. (с) 
ту «10 х 
| — -— MES 48. (a): Bohr model contradicts | Heisenbergs 
40. (b): 2C,H;5O;, Ма + Ca" —> (C,H7503))Ca" + uncertainty principle. 
2 mol ] mol 2Ма" | 23 
(2 x 206 = 412 g) 49. (a): 12g of C-12 contains 6.023 x 10^ atoms. 
1 mol of Ca^* = 412 g of resin і ньо 1 x — ни = 1.66 x 10 746 
Maximum uptake of Ca^* ions by the resin 12 6.023 x10 
1mol 1] 50. (a) : P-2; Q-1; R-4; S- 
 lmo n T mele 50. (a) : P-2; Q-1; R-4; S-3 
412 є 412 51. (4) 52. (с) 
Т 53. (с): LE., of Sis abnormally higher. 
41. (b): Bond order of P — O bond in _ ANS o- 54. (b): Qis an alkali metal as it shows increase in І.Е. 
ПЬЕТ 9 p value. 
4 4 55. (b): О is having lowest first І.Е. and hence most 


42. (b): Itis not possible because when metallic. 


Venom sac 
and stinger 


Honey bee 


4.003) 


He 


Helium 
15 
Noble gas l 


1. The reason of pain we feel from the 
venom of wasps and bees! 


Both venoms contain hyaluronidase, which breaks down 
the barrier between cells, helping the venom to spread. 
The pain we feel from the venom of wasps and bees 

is due to the enzymes in the venom breaking down our 
cells. 

Both wasps and bees also signal others of their kind 
after they sting, so it's a good idea to get far away after 
the first sting. 


2. You need to exceed temperatures of 
1000 degrees Celsius to burn a diamond! 
Diamonds don't evaporate at high temperatures since 
they are under atmospheric pressure. But they can oxidize. 
If you heat a diamond to a hot enough temperature at 
1 atm, it will turn into vapour. If diamond is placed in 
an oven and the temperature is raised to about 1405° 
Fahrenheit, it will simply vanish, without even ash 
remaining. Only a little carbon dioxide will be released. 


3. The only known substance that 
cannot freeze at normal atmospheric 
pressure is helium! 

Helium is the only element that cannot be solidified 
by sufficient cooling at normal atmospheric pressure; it 
is necessary to apply pressure of 25 atmospheres at a 
temperature of 1 К (-272 °C, ог —458 °F) to convert 

it to its solid form. 
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MONTHLY TEST 


T 


Total Marks : 120 


Al 


115 specially designed column enables students to self analyse their extent of understanding of specified chapters. Give yourself four marks for 


correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


NEET 


Only One Option Correct Type 


56, 


Which of the following is true for red lead? 

(a) It gives a red brown precipitate of PbO, when 
reacted with concentrated НМО.. 

(b) It evolves H, with H,SO,. 

(с) It decomposes above 470°C into PbO апа О». 

(d) Both (a) and (c). 


Incorrect statement about Ge is 

(a) Ge is a metalloid 

(b) Ge(OH), is amphoteric 

(с) GeCl, is more stable than GeCl, 

(4) Се-Се bond energy is lesser than that of Si - Si. 


Aluminium is obtained by 

(a) reduction of Al,O; with coke 

(b) electrolysis of АБО. dissolved in Маз АТЕ, and 
CaF, 

(с) reduction of Al,O, with chromium 

(d) heating cryolite and alumina. 


Sodium metal reacts with АО» at high temperature 
to give a sodium compound Х. X reacts with carbon 
dioxide in water to form Y. Y is 


(a) Na,CO, (b) Na,O, 
(c) NaAlO, (d) Na,O 
Na,B,0, 2S X + ү 

(anhydrous) 

(X) and (Y) are 


(a) boric anhydride and sodium metaborate 
(b) boric anhydride and sodium peroxide 

(c) sodium metaborate and sodium peroxide 
(d) sodium metaborate and sodium borate. 
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The p-Block Elements (Group 13 & 14) 


6. 


10. 


11. 


Time Taken : 60 Min. 


The element that shows greater ability to form 
рп-рп multiple bonds is 
(a) С (b) Ge (c) Sn 


Be,C + 4H,O——> 2X + CH, 

X + 2HCl, —9 Y 

X and Y formed in the above two reactions are 
(а) ВеСО» and Be(OH), respectively 

(b) Be(OH), and BeCL respectively 

(c) Be(OH), and [Be(OH),|CL respectively 
(d) IBe(OH) Қы апа BeCl, respectively. 


(d) Si 


MgB- BC > [+ MgCl, 

[X] + HO — [Y] + H, 

Regarding [X] and [Y] the wrong statement is 

(a) [X] is ВСІ, and [Y] is H,BO, 

(b) [X] is В.Н. and [Y] is НВО» 

(c) [X| with air and [Y] on strong heating (red 
heat) give same compound 

(d) in [Y], B complete its octet by accepting ОН 
from water molecule. 


Borax dissolves in water to give 
(a) acidic solution (b) neutral solution 
(c) alkaline solution (d) none of these 


[hallium shows lower oxidation state because 
(a) of its high reactivity 

(b) of inert pair of electrons 

(c) of its amphoteric nature 

(d) itis a transition metal. 


Al and Ga have nearly the same covalent radii 
because of 

(a) greater shielding effect of s electrons of Ga atoms 
(b) poor shielding effect of s electrons of Ga atoms 
(c) poor shielding effect of d electrons of Ga atoms 


(d) greater shielding effect of d electrons of Ga 
atoms. 


12. The element that does not show catenation is 
(a) Sn (b) Ge (c) Si (d) Pb 
Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 

is followed by a statement of reason. Mark the correct choice as : 

(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 


13. Assertion : In water, orthoboric acid behaves as a 
weak monobasic acid. 
Reason : In water, orthoboric acid acts as a proton 
donor. 


14. Assertion : SiCl, forms [SiCl,]~ while ССІ, does 
not form [ССК]. 
Reason : Carbon shows a fixed covalency of 4 but 
silicon can expand its covalency from 4 to 6. 


15. Assertion : Carbon monoxide acts as a powerful 
reducing agent. 
Reason : CO can be easily oxidised to СО». 


JEE MAIN / JEE ADVANCED 
Only One Option Correct Type 


16. Which of the following statements about diborane 
is correct? 
(I) It contains two 3-centre-2-electron bonds. 
(П) The B atoms in it are sp?-hybridised. 
(III) The molecule is non-planar. 
(IV) All B—H bond lengths are equal due to 
resonance. 
(a) I, Папа Ш (b) IL IIL and IV 
(c) IL and III (d) I and IV 


17. Which of the following statements are incorrect? 

(I) Graphite has such a high thermodynamic 
stability that diamond spontaneously changes 
into graphite in ordinary conditions. 

(II) Graphite апа diamond have 
thermodynamic stability. 

(III) Graphite is thermodynamically more stable 
than diamond. 

(IV) Diamond is thermodynamically more stable 
than graphite. 

(a) IL IV 

(c) L IL and III 


equal 


(b) L II and IV 
(d) IL, Ш, and IV 


18. BF, and NH, undergo a Lewis acid-base reaction 
forming an adduct. Which picture below correctly 
represents the curved arrow notation for the initial 
Lewis acid-Lewis base interaction in this reaction, 
what is the Lewis acid and the Lewis base? 


вк” Е Bon 
FE: H Е: H 
(1) (2) 

8 NÍ - NI 
(3) (4) 


(a) Picture (1) is correct; NH; is the Lewis acid and 
BF; is the Lewis base. 

(b) Picture (2) is correct; BF, is the Lewis acid and 
NH, is the Lewis base. 

(c) Picture (3) is correct; NH, is the Lewis acid and 
BF, is the Lewis base. 

(d) Picture (4) is correct; ВЕ» is the Lewis acid and 
NH, is the Lewis base. 


19. Na,B,O-7.10H,O is correctly represented as 
(а) 2NaBO,.Na,B,03.10H,O 
(b) Na,[B,O,(OH),].8H,O 
(с) Na;[B,(H5O)4O-].6H;,O 
(d) all of these. 
More than One Options Correct Type 


20. X + NH,Cl —> Y + NaCl + В.О. + H,O 
|н;о/А 
В.О. + Z(gas) 
Which of the following statements is/are correct 
about the above reactions? 
(a) Y has layered structure like graphite. 
(b) When Y is heated in steam, it gets decomposed 
to yield Z gas. 
(c) Gas Z is basic in nature. 
(d) X has two tetrahedral and two triangular units. 


21. Which of the following statements is/are correct 
regarding the compounds of carbon family elements? 
(a) Maximum coordination number of carbon in 
commonly occurring compounds is 4, whereas 
that of silicon is 6. 
(b) The stability order of group-14 dihalides is 
SiX, < GeX, < SnX, < PbX,. 
(c) The order of boiling point of hydrides of 
group-14 element is CH, < SiH, < GeH, < SnH,. 
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22. 


23. 


(d) MeSiCl, оп hydrolysis and subsequent 
condensation will produce (Ме)5 (ОН)». 

Aluminium becomes passive in 

(a) conc. HNO4 (b) H5CrO, 

(c) HClO, (d) сопе, НСІ 


Which of the following are true about silicones ? 


(a) They are formed by hydrolysis of R,SiCl,. 
(b) They are polymer, made up of R,SiO, units. 
(с) They are made up of SiO? units. 
(d) They are macromolecules. 

Integer / Numerical Value Type 


24. When (CH), AICI, is ignited СНУ, СІ and АГ" are 


25. 


26. 


produced as follows: 
(CH3), AIC], — ХСН, + УС + АГ“ 
The ignition of 0.643 g of (СН;), AlCl, yields 
1.39 x 1077 moles of CH, Ihe resulting solution 
on reaction with excess AgNO; yields 6.64 x 10” 
moles of AgCl. 
Ihe minimum — mass of (CH), AICI, 
is 
Number of л-Бопаѕ between two carbon atoms іп 
CaC, is 
Diborane reacts with ammonia to form an adduct 
which on heating at 473 K decomposes to give a 
volatile compound called borazine. Ihe number of 
m-bonds in borazine is 

Comprehension Type 


Solid compounds of carbon with elements other than 
hydrogen are generally called carbides. Carbides are of 
three types : (i) ionic or salt like carbides, (ii) interstitial 
carbides, formed by transition metals in which carbon 
atoms occupy tetrahedral holes in the closed packed 
arrays of metal atoms, these are generally very hard and 
very high melting solids, (iii) covalent carbides, these 
are formed by metalloids like Si, B, etc. 


Z4. 


No. of questions correct 


Marks scored in percentage 


Ф 


SELF CHECK / 


No. of questions attempted 


Identify (X) to (Z) in the following sequence of 


reactions. 
2000°C dil. acid 


ВеО + C——> (X) — (Y) + (7) 
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(a) (X) = Ве, С, (Y) = Ве(ОН), (Z) = С.Н, 
(b) (X) = BeC,, (У) = Ве(ОН), (2) = СН, 
(c) (X) = Be,C, (У) = Be(OH),, (Z) = СН, 
(d) (X) = BeC, (У) = Be(OH),, (2) = CH, 


28. Which carbide is produced when a mixture of 


29. 


30. 


sand, carbon, common salt and saw dust is strongly 
heated in electric furnace? 
(a) Diamond (b) Carborundum 
(c) Graphite (d) Coal 
Matrix Match Type 


Match the following and select the correct answer 
using the code given below : 


Column I Column II 
(A) Acidic p. SiO, 
(B) Neutral а. B,O, 
(C) Amphoteric г. АБО. 
(D) Basic s. CO 
t TLO, 
и. Ga,OQO, 
Codes : 
A В C р 
(a) p qr st u 
(b) pq r su t 
(c) r S pu q 
(а) pq s fu t 


Match the following and select the correct answer 
using the code given below : 

Column I Column II 
(А) Anhydrous AlCl, (P) Antiseptic 
(B) Alum (Q) Alloy 
(C) Ultramarine (R) Friedel craft's reaction 
(D) Borax (S) Complex blue 


coloured silicate 


(E) Magnelium (T) Tincal 


Codes : 
(а) A-R, B-P, C-S, D-T, Е-О 
(b) A-P, B-Q, C-S, D- T, E-R 
(c) A-R, B-P, C- T, D-Q, E-S 
(d) A-P, B-S, C- T, D-P, E-Q 
© 
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І. 


Practicing these MCQs help to strengthen your concepts and give you extra edge іп your МЕЕТ preparation 


The coagulation values in millimoles per litre of the 
electrolytes used for the coagulation of As,S, are 
given below : 

І. (NaCl) = 52, II. 
Ш. (MgSO,) = 0.22 

The correct order of their coagulating power is 
(a) I » IL» III (b) II»I» III 

(б) ШЦ І (d) Ш>І>П 


Correct sequence of reagents required for the 
following conversion is 


cs 


(a) A LLL g он, Ay 
(p) “Ss, н 

с) 224 OF А 

(d) КМаОу/н`. OH, 


Given that Ле, (in 5 ста? eq )) at T = 298 К, for 
Ва(ОН),, BaCl, and МН,СІ are 228.8, 120.3 and 
129.8 respectively. Specific conductance for 0.2 N 
NH,OH solution is 4.766 x 10^ S спа, then the pH 
of given NH,OH solution will be 


(а) 92 (b) 11.3 (c) 121 (d) 7.9 


4. D-glucose, on treating with methanol in presence 


of dry НСІ gives methyl glucoside according to the 
following reaction : 
CH4OH 


D-glucose ---> 


Methy a-D-glucoside 
dry HCl % 


Methy B-D-glucoside 

Mention true (T) and false (F) from the following 

statements : 

S; : The glucosides do not reduce Fehlings solution. 

S,: The glucosides do not react with hydrogen 
cyanide or hydroxylamine. 

S5: Behaviour of glucosides as stated in S, and 5, 
indicates the absence of free —CHO group. 

S,: The two forms of glucosides are enantiomers. 


(a TTFF (b) ЕТТТ (с) TTTF (d) ТЕТЕ 


The temperature of blast furnace to produce iron 

from its ore, Бе, Оз varies from 500 °C at the top of 

the furnace to about 1900 ?C at the bottom of the 

furnace. The reaction between the ore Fe,O, and 

CO at the lowest temperature (~500°C) is 

(a) 3Ее Оз + СО — 2Fe,0, + CO, 

(b) Fe;,O, + CO -> 2FeO + CO, 

(c) Бе Оз 4 36GO0 -3 2Fe+3CQ, 

(d) Fe,O, + СО + СаСО; -» 2FeO + 2CO, 
+ CaO 
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6. Ша is the length of the side of a cube, the distance 13, Glycerol HCY р 101 о HN, р KCN(lc), с 


between the body-centred atom and one corner HO/H*. y 
atom in the cube will be | 
2 4 \/з УЗ нім 
(а) BÀ (b) BÀ (c) 4° (4) 2" (a) citric acid (b) ascorbic acid 
(c) tartaric acid (d) saccharic acid. 


7. In which of the following pairs first has higher 


melting point than second? 14. Which one of the following is an antihistamine? 


OH (a) Iproniazid (b) Salvarsan 
(a) С“ and p (c) Seldane (d) Chloramphenicol 
15. Which of the following amide does not undergo 
(b) ^ and „м, Hoffmanns degradation ? 
| 1. Ргоріопатіде 
(c) МХ and Con 2. N-methyl butanamide 
3. Butanamide 
(d) ~~ and LAY 4. М, N-dimethyl butanamide 
8. Identify the correct sequence of increasing number (a) 4 only (b) 3 only 
of t-bonds in structures of the following molecules. (с) Запа4 (d) 2and4 
I. Н,5,0, П. H5SO, Ш. H,S,O, SOLUTIONS 
(a) L II, ПІ (b) П,П1 | 1 
(c) II, I, III (d) L IIL II 1. (с) :Coagulating power ос Сошайайоп valor 
9. Which one of the following ions exhibits d-d Lower the coagulation value, higher is the 
transition and paramagnetism as well? coagulating power so, the correct order is : 
(a) CrOZ (b СО MgSO, > BaCl, > NaCl 


(c) MnO, (d) МО ш (Пп) (D 


10. For the reaction, 2NO, — N,O, + Os, rate 2. (a): eer H,O 250226 ОН 
d|NO, | 
d 


expression is as follows: 2- = k[NO,]”, where, 


k =3 x 107° mol ! L 5ес ". If the rate of formation of O= Pe 
oxygen is 1.5 x 10 * mol L'! вес, then the molar | aii; 
concentration of NO, in mol L™ is O 


(a) 1.5 x 1074 (b) 0.0151 | 
(с) 0.214 (4) 0.316 Kon (СТУ 


11. In the following reaction, 


cle NG А 3. (b): A, (Ва(ОН),) = А+ + ASH Ai) 
n Major ло, (BaCl,) = A342 + A24- T 

The bond absent in ‘A’ is » Р " i o ^ 

(a) C—N (b) C—O eq (NH4CD = Mg + Ace (ії) 

(с) C—H (d C—C A^; (NH4OH) = Мн} + Хон- 

12. Which of the following compounds possesses eq. (i) + eq. (iii) - eq. (ii), we get 

highest value of molar conductance at infinite = 228.8 + 129.8 - 120.3 = 238.3 $ ст” eq 

dilution? Now, major conductivity of NH,OH, 

(a) [Pt(NH4)SCI]Cl; | (b) [Pt(NH;)3Cl,]Cl ww 1000 — 4766x 10 * x1000 — 2 383 

(c) [Pt(NH,),CLICL, (а) [Pt(NH,),JCl, "^ ^^ Normality 02 | 


С) CHEMISTRY TODAY | NOVEMBER ‘21 


Last-minute check on your 
NEET readiness 


i = STUDENTS’ 


= Тог NEET 
= preparation 


EXP Р LO R E LORER | | МТО $ NEET Explorer helps students 


self-assess their readiness for success in 
NEET. Attempting the tests put 
together by МТО experienced team of 
editors and experts strictly on the 

MEET pattern and matching difficulty 
levels, students can easily measure 
their preparedness for success. 

Order now! 


+ 650 


HIGHLIGHTS: 
10 Model Test Papers based on latest NEET syllabus 
« Last 11 years’ solved test papers of AIPMT / NEET 
Includes NEET 2071 solved paper mA 
‚ OMR Sheet provided after each Model Test Paper 


» Detailed solutions for self-assessment and to practice time 
management 


Visit 
Available at all leading book shops throughout India. www.mtdq.in 


0 Т For more information or for help in placing your order: for latest offers 
eee Call 0124-6601200 or email: info@mtg.in and to buy 

— d = | |; | 
LLI] “Application to read ОА codes required : online! 
Learning Меса 


CHEMISTRY TODAY | NOVEMBER 21 Q 


10. 


@ 


_ Aeg(NH4OH) 2383 _ 
ло (NH,OH) 238.3 

NH,OH — NH; + ОН 

C(1 - о) Co Со | 
[OH] = 0.2 x 0.01 = 2.0 x 10° N 
РОН = 3 - log2 = 3 - 0.3010 = 2.7 
РН = 14 - 2.7 = 11.3 
(с) : $1, S, and 5; are true but S, is false because the 
glycosides are not mirror images of each other. 
(c) : The reaction at 500 °C is 
FeO, 4 300 999 4 ope 4 ЗСО, 
(d): The distance between 
the body-centred atom 
and one corner atom is 


ү? 
2 


i.e. half of the body 


diagonal. 
(b):In (b), first compound has high molecular 
mass than second. So, first has higher melting 
point. 


ОО 
(b) :H,8,0¢, HO-5-5-OH => 4n-bonds 
ОО 
О 
H5505, HO—S—OH = one л-ропа 
O 
H55505, HO-$-s-OH = 3n-bonds 
O 

(а): In СТО, Cr’ (и = 0) diamagnetic 

In СО . Cr'é(n-0) diamagnetic 

In MnO, Mn*’(n=0) diamagnetic 

In MnOZ Mn*°(n=1) paramagnetic 


In MnO; , one unpaired electron(z) is present in 
d-orbital so, d-d transition is possible. 
(d): From the unit of k, it is evident that it is a 
second order reaction. 
.1dNNO] 40, 
2 dt dt 
d|NO d|O 
Кол , #0 
dt dt 
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11. 
12. 
13. 


а а 


-2х1.5х104-3х107 
3 x 10 * = k[NO,]* = 3 x 10 °[NO,]’ 
[NO,] = 0.316 mol L 
(a) :С,Н.СІ + КМО, —> С,Н.ОМО + KCl 
(d) 


If Iron Man and Silver 
Surfer teamed up, 
they'd be alloys! 


(а) : CHOH CH,Cl CH,Cl 
| 
CHOH -Но» CHOH Hs coo „НЫЧ „ 
CH3OH CH3CI CHCI 
Glycerol (P) (Q) 
CH3CI CH,C=N 
| KCN | | Н-О/Н" 
HO—C—CN ә UR RC RAN —> 
| | 
(R) (S) 
СН-СООН 
| 
НО-- T —COOH 
CH COOH 
(T) 
Citric acid 
14. (c) : Iproniazid — ТтапдиШгег 
Salvarsan — Antimicrobial 
Terfenadine (Seldane) — Antihistamine 
Chloramphenicol — Antibiotic 


15. (d):Hoffmann bromamide degradation is shown 
by R—CO— NH, type amides. 


ЕГЕСІ 


Brush up your concepts to get high rank іп NEET/JEE (Main and Advanced) by reading this column. This specially designed column is 
updated year after year by a panel of highly qualified teaching experts well-tuned to the requirements of these Entrance Tests. 


Coordination Compounds 


ә Coordination compounds are those in which a central metal atom or ion is attached with a fixed number of 
groups or molecules (ligands) through coordinate bonds. 
e Differences between Double Salts and Coordination Compounds : 


Double Salts Coordination Compounds 


1. These exist only in solid state and dissociate into 1. They retain their identity in solid as well as in 
constituent species in their solution. solution state. 
2. They lose their identity in dissolved state. 2. They do not lose their identity in dissolved state. 


3. Their properties are essentially the same as those of 3. Their properties are different from those of their 
their constituent species. constituents. For example, К,|Ее(СМ), | does пої 
show the test of Fe^* and CN” ions. 
4. In double salts’ the metal atom/ion exhibit normal 4. In coordination compounds, the number of negative 
valency. ions or molecules surrounding the central metal 
atom is different from its normal valency. 


Terms RELATED то COORDINATION COMPOUNDS 


Ligands 

The donor atoms, molecules or anions which 
donate a pair of electrons to the metal atom or 10n 
and form a coordinate bond. 


г Central metal atom 
Metal atom to which 
ligands are attached. 


Counter ions 
The ionizable groups written 
outside the brackett. 


[Cu(NH,) ,]SO, > 


Coordination sphere 
Square bracket enclosing the 
central atom and the ligands 
| directly attached to it. 


Coordination number 


The total number of ligands 
attached to the central metal 10n 
through coordinate bond. 
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Mono or unidentate ligands : Ligands with 
one donor site, ео, F, CL, Br, Н.О СМ, 
МО». OH , CO. etc. 


 Bidentate ligands : Ligands which have two 
donor atoms at two positions, 
e.g., Ethylenediammine, oxalate, glycine, etc. 


Polydentate ligands : The ligands having several 
donor atoms are called polydentate ligands, 
e.g., Diethylenetriammine having 3 donor 


atoms is tridentate, EDTA with 6 donor 


atoms is hexadentate. 


Werner’s THEORY or CoonpiNATioN GOMPOUNDS 


According to this theory central metal atom shows 
two types of linkages (valencies) in coordination 
compounds. 
Primary valency : Ionisable, corresponds to 
oxidation state of the central metal atom/ion, 
satisfied by negative ions, non-directional. 
Secondary valency : Non-ionisable, corresponds 
to coordination number of the central metal atom/ 
ion, satisfied by neutral molecules or ligands, fixed 
for a metal, directional, giving definite geometry to 
the complex. 

The ionisation of the coordination compound is 
written as : 


[Co(NH3)g]Cl, === [Co(NH3)¢]°* + 3СГ 


[Co(NH3),]Cl, 
Representation of CoCl;-6NH3 complex 
according to Werner's theory 


IUPAC NowENcLATURE. | 


Rules for Naming Coordination 
Compounds 


Ф 


The cation is named first then the anion. 
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Ligands /- 


MONTHLY TEST DRIVE CLASS XII ANSWER К cY 
4 


When a polydentate ligand coordinates to a 
metal ion through more than one electron 
pair of donor site simultaneously, it is called 
chelation. The resulting complex has ring 
like structure and such ligand it is called 


chelating ligand. 

Chelating ligands form more stable 
_ | complexes than similar ordinary complexes, 
- [in which the ligands act as monodentate. 


Ambidentate ligand : A unidentate ligand 
- | which can coordinate through two different 


atoms, e.g., МО», SCN , etc. 


In naming coordination sphere, ligands are named 
first in alphabetical order followed by metal atom 
and then oxidation state of metal by a roman 
numeral in parentheses. 

Name of anionic ligands end in -о, 

e.g, CI : Chlorido, C0; : Oxalato etc. 

Neutral ligands (with a few exceptions e.g., 

H,O : aqua) retain their names e.g., МН. : Ammine 
etc. 

Name of cationic ligands end in - ium, 

e.g., NO3 : Nitronium etc. 

Certain ligands are represented by abbreviations 
in parentheses instead of their complex structural 
formulae, e.g., ethylenediamine (en). 

Ambidentate ligands are named by using different 
names of ligands or by placing the symbol of donor 
atom, 

e.g, —SCN (Thiocyanato-S ог Thiocyanato), 
—NCS (Thiocyanato-N or Isothiocyanato), —ONO 
(Nitrito-O or Nitrito), —NO, (Nitrito-N or Nitro) 


1. (a 2. СО 3. (0) (0) 5. (а) 
6. (b 7. (а) 8. (с) . (a) 10. (а) 
11. (< 12. (о 13. (с) 14. (d) 15. (b) 
16. (c) 17. (а) 18. (а) 19. (b) 20. (a,b) 
21. (а 4) 22. (ас а) 23. (a,b,c) 24. (5) 25. (1) 
26. (4) 27. (b) 28. (а) 29. (b) 30. (а) 


ISOMERISM 


| - аѕ a ligand and as water of hydration, e.g., [Cr(H5O0)g]Cls; 
em [CrCI(H50); | CL. Н-О, (|CrCL(H50),| СІ-2Н,О. 


Structural isomerism ————— A 
Coordination isomerism : The ligands are interchanged in 
x both the cationic and anionic ions, e.g., [Co(NH3)¢][Cr(CN)¢]; 
~ [Cr(NH3)gl[Co(CN)g] 


It is displayed by comp-|- 
ounds that have different 
ligands | within their] 
coordination sphere. 


= 
Un 
cc 
ш 
= 
С) 
u 


Linkage isomerism : This type of isomerism exists when 
=] ambidentate ligand is coordinated with its different donor atoms, 
` [е.в., [Co(NH3);ONO]CL,; [Co(NH3)sNO;]CL. 


| | 


| Stereoisomerism | 
Shown by compounds having same structural formula but differ only in the spatial arrangement of 
ligands around the central atom. 


Geometrical isomerism Optical isomerism 


Shown by molecules which do not 


 Arises due to different possible geometric arrangement of ligands. 


Optical isomerism in [M(aa),b] 
and [М (aa) bc] 


In octahedral complex | Мазбз| 


Facial (fac) : 3 donor Ке Ш 
atoms of same ligands f 2 


Іп square planar complex [Ma,b,] 


cis : 2 same ligands аге ax---xb 
МІ 
а“ -- b 


arranged adjacent to each 
occupy adjacent positions a other. 
at the corners. 

Meridional (mer) : 

When the positions are 

around the meridian . 

In octahedral complex [Ma,b, | 


trans : 2 same ligands are. | 
arranged opposite to each i ТЕ 
other. р. ыя a 


In square planar complex [Ma bc] 


In square planar complex|Mabcd| 
These isomers are obtained by 
selecting 1 ligand, (a) and then 
placing the remaining 3 ligands (b, с 
and d), one by one, trans to ligand 
(a). These type of complex shows 
three isomers - two cis and one trans. 
Geometrical isomerism 15 not 
possible in tetrahedral complexes. | 


In octahedral complex | 
[M(aa)5b;| ог [M(aa) bc} Optical isomerism is observed in 

b b tetrahedral complex of type М(АВ)» 
where AB is unsymmetrical bidentate 
ligand. Square planar complexes do 
not show optical isomerism because of 
plane of symmetry. 


.-..--0і0 8 “@---[--- 


BONDING ім COORDINATION CoMPOUNDS — А suitable number of vacant orbitals must be 

й m present in the central metal atom or ion for the 
Valence Bond Theory (VBT) formation of coordinate bonds with the ligands. 
e It was developed by Pauling. — Central metal ion can use appropriate number 
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of s, p or d-orbitals for hybridisation depending 
upon the total number of ligands. 
The outer orbital (high spin) or inner orbital 


Low spin complexes are generally diamagnetic 
and high spin complexes are paramagnetic. 


Paramagnetism ос No. of unpaired electrons. 


(low spin) complexes are formed depending 
upon whether outer d-orbitals or inner d-orbitals - Magnetic moment = үл(и+2) В.М. where 
are used. n = number of unpaired electrons. 


Coordination түре or 
LAg(NH);]* [Ag(CN);]- 
oe Trigonal planar [High 


| sry 12- 2- 2 а РИ. 
sp? "Передні Ni(CO),, [NiX,]*, [ZnCL]^ , [Сах |, where X = СГ, 


Bi yb 


ЕЕ ВНИИ (МСМ)? [Cu(NH3),)**, ПОН? 
dsp Trigonal bipyramidal a 5» (CuCl; Г " 


pM 


| Octahedral (Inner orbital) Ex [Fe(CN)]^" 


Octahedral (Outer orbital)  [ЕеЕ,]3, [Fe(H50)5]?*, [Ni(NH)¢]?* 


Differences between Inner Orbital Complexes and * Octahedral Complexes : 


Outer Orbital Complexes „= Чай 
ж е; 
Inner Orbital Outer Orbital State IT Ais seve} A, OF 10 Dq 
Complexes Complexes рееее<--- mm 
Average energy 
| 1 of d-orbitals in а 
Involves inner d-orbitals | Involves outer d-orbitals B| dm spherical crystal field MOO, 
| | ы | | ate I d, 46,4 
i.e., (n - 1)d-orbitals. і.е., nd-orbitals xy буг xz 
і ' еееее State Ш 


Splitting of d-orbitals in 
an octahedral crystal field 


| d- -orbitals 1 in 
Low spin complexes High spin complexes free ion 


Tetrahedral Complexes : 


Have less or no 
unpaired electrons, 
eg. [Co(NH3)g] " ; 
[Co(CN)g]^- 


Have large number of 
unpaired electrons. е.9., 
Мав, Соқ” 


/ Average energy 76 ра dx- уз dz? 
‚/ of d-orbitals in a d Ow 

^ spherical crystal field State Ш 
Splitting of d-orbitals in 
a tetrahedral crystal field 


Crystal Field Theory (CFT) 


It assumes the ligands to be point charges and there 


d-orbitals in a free 
metal atom/ion 
- КА, < Р (where ‘P is energy required for forced 
pairing of electrons) then the electrons will 
remain unpaired and a high spin complex is 
do not possess equal energy any more and results in formed. 
- ПА, > B then pairing of electrons takes place 
and a low spin complex is formed. 
CFSE = (-0.4 x + 0.6 y) Ag 
where x = number of electrons occupying 1», 
field splitting caused by it. orbitals. 


is electrostatic force of attraction between ligands 
and metal atom or ion. When ligands approach the 
central metal ion, then the five degenerate orbitals 


splitting, which depends upon nature of ligand field 
strength. Greater the ease with which the ligand can 
approach the metal ion, the greater will be the crystal 
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y = number of electron occupying e, orbitals. 
— Difference in energy between e апа t, level is less in tetrahedral complexes, A, = g Mo 


Spectrochemical Series 
e When the ligands are arranged in the order of increasing field strength, the arrangement thus obtained is called 
spectrochemical series. 
е I «Br «SCN «СП «S^ «F^ «OH < C < Н,О < NCS“ «ЕРТА" «NH, «en «NO, «СМ «CO 
Weak field З 
ligand 


Strong field 
ligand 


Increasing order of CFSE 


STABILITY OF COORDINATION COMPOUNDS 


_ a 
| 


С 

o 

44 (Charge on е) | Basic nature) (Presence of Size of the) Electronegativity and 
= |central metal іоп | of ligand chelate rings: | | metal ion : || polarising power of the 
9 (oxidation state): | | More the basic | | Formation of Smaller the | | central metalion: More | 
“4 Greater the charge | strength of chelate ring | | size of metal is the electronegativity 
H] on central metal ligand, more is ^ increases the ion, more is the апа polarising power 
г ion, more is the the stability of | stability оғ stability. of the metal ion, more 
MJ stability. complex. complex. stable is the complex. 
ORGANOMETALLIC CoMPOUNDS Bonpine ІМ МЕтлі Cangonvis 


* There is an overlap of filled л2р orbital of CO 


These are the compounds having one or more metal with suitable empty orbital of metal resulting in 


carbon bonds. the formation of sigma bond. 

e Types of organometallic compounds : SMD + C=O: > <-МСӘ>С--О: 
Based on nature of metal = carbon bond, they are Vacant metal Orbital containing M < € o-bond 
classified into : orbital lone pair 
—  O-bonded organometallic compounds: е Then there is a л-оуегіар involving filled metal 

е.0.; В Mg —X, (С, Но), п, etc. d-orbital and empty antibonding л*2р orbital 


of same CO. This results in formation of M — C 
TL- bond. This is also called back bonding. 


К "D NN 
UN 


— [ Л-Бопде4 organometallic compounds 
(п complexes) : e.g.; Zeises salt, 
КІРІСІ; (n?-C3H,4)]; ferrocene, [Fe(n?-C;H.)>], 
etc. 


— ©- and T- bonded organometallic compounds 
| TE Filled metal Empty 1*2p M — C r-bond 
(Metal carbonyls) : e.g., [Fe(CO);], [Ni(CO),]. e 22. 


ДРРИСАТІОМ5 or COORDINATION COMPOUNDS 


„1 Complex сіѕ-[РЕСІ,(ҸН,),] T Hardness of water can EDTA is often used for treatment 


known as cis-platin is used in be estimated by complex of lead poisoning. 

cancer treatment. . formation using EDTA. 

Q Coordination compounds | О Coordination compounds J Coordination compounds 
are also used in electroplating, аге used as catalyst, e.g., are of great importance 
photography, dyes, etc. Wilkinsons catalyst, in biological system, e.g., 

(Ph4P)jRhC] Ziegler- chlorophyll and haemoglobin, 
Natta catalyst, [TiCl, + are coordinate compounds of 
(C,H;)3Al] Mg and Fe respectively. 
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MCQs Type 


Simplified absorption spectra of three complexes 
((i), (ii) and (іш)) of М"" ion are provided 
below; their Ал, values are marked as A, В and 
C respectively. The correct match between the 
complexes and their Amay values is 


Absorption 


нах 


Wavelength (nm) | 
(ii) [ME] t 


А тах À max 


(i) [MNCS)] 78" 
(iii) [M(NH3)6]"" 
(a) A-(iii), B-(i), C-(ii) (b) A-(ii), B-(i), C-(iii) 
(с) А-(1), B-(ii), C-(iii) (d) A-(ii), B-(iii), С-(1) 
Which of the following will exhibit optical 
isomerism? 

(a) [Сг(еп)(Н;О)]* (Ы) [Cr(em4]" 

(c) trans-[Cr(en),CL] (а) [Cr(NH4)4]* 


In Ее(СО)ь, the Fe - C bond possesses 
(a) m-character only 

(b) both o and т characters 

(c) ionic character 

(d) o-character only. 


Consider the following complex, 
[Co(NH3);CO,|CIO,. The coordination number, 
oxidation number, number of d-electrons and 
number of unpaired d-electrons on the metal are 
respectively 

(a) 6, +3, 6, 0 (b) 73.425 751 

(c) 7,+1,6,4 (d) 6, +2, 7,3 


In the complexes [Fe(H,O),]°*, [Fe(CN),]””, 
[Fe(C504)4] ?- and [FeCl,]° 7, more stability is shown Бу 
(a) [Fe(HO),]** (b) [Fe(CN)g]" 

(c) [Fe(C;044] ^ (d) [FeClg] ^ 


The difference in the number of unpaired electrons 
of a metal ion in its high-spin and low-spin 
octahedral complexes is two. The metal ion is 
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10. 


11. 


12. 


13. 


" WRAP + vp 


(а) Ni^ (b) Co^ 
(с) Ма" (d) ке?! 
Which one of the following complex species does 
not obey the EAN rule? 
(а) [Cu(CND4] " (b) [Cr(NH3)g* 
(c) [Fe(CN)g] ^ (d) [Ni(CO)4] 
Which of the following has largest number of 
isomers? (R = alkyl group, en = ethylenediamine) 
(а) [Ru(NH3)4Cl,]* (Ы) [Co(NH3)5Cl]** 
(c) [Ir(PR3),H(CO)]** (а) [CoClL,(en),]* 
The complex ion which has no d electrons in the 
central metal atom is 
(а) [MnO] | (b) [Co(NH;)g] * 
(c) [Fe(CN)g| (d) [Cr(H;O)g] ^ 
Which of the following has longest C—O bond 
length? (Free C—O bond length in CO is 1.128 A.) 
(а) [Fe(CO),]~ (b) [Mn(CO),]” 
(c) [Ni(CO),] (а) [Co(CO)4]- 
P, Q and R are three complexes of chromium (III) 
with the empirical formula H,,O,Cl,Cr. All the 
three complexes have water and chloride ion as 
ligands. Complex P does not react with concentrated 
H5SO,, whereas complexes Q and R lose 6.7596 
and 13.596 of their original mass, respectively, on 
treatment with concentrated H5SO,. Identify P, Q 
and R. 
(a) P- [Cr(H5O0)gl Cl, Q - [Cr(H5O)sCI]-(H50)Cb, 
R- [Cr(H5O)4CL ]-(H5O)5CI 
(b) P- [Cr(H5O)s5CI]-(H5O)CL, О - [С (НО) | СЬ, 
К - [Cr(H,O),Cl,|-(H,O),Cl 
(c) P - [Cr(H,O),Cl,|-(H,O),Cl, 
Q - [Cr(H5O)sCI]-(H5O)CL, R- [Cr(H,O)¢] Cl, 
(d) P- [Cr(H5O)g]Cls, Q - [Cr(H20)4Cb] -(H20)2Cl, 
R - [Cr(H5O)5CI] «(H5O0)CL 


The one that is not expected to show isomerism is 
(а) [Ni(NH3)4(H,0)2]"* (b) [NI(NH3);CL] 
(c) [Ni(er);]" (d) [Pt(NH3);CL;] 


Excess of silver nitrate solution is added to 100 
mL of 0.01 M pentaaquachloridochromium(III) 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


chloride solution. The mass of silver chloride 
obtained in grams is 

[Atomic mass of silver is 108] 

(а) 287 х 10° (b) 143.5 x 10° 

(c) 143.5 x 10° (d) 287 x 10° 


[he coordination number and the oxidation state of 
the element Е in the complex [E(en)5(C504)| NO; 
(where (en) is ethylenediamine) are, respectively 
(a) 6 and 43 (b) 6 and +2 

(c) 4 and +2 (d) 4 and +3 


Ihe IUPAC name of K;[Ni(CN),] is 

(a) potassium tetracyanidonickelate(II) 

(b) potassium tetracyanatonickelate(IIT) 

(c) potassium tetracyanatonickel(II) 

(d) potassium tetracyanonickel(III). 

The maximum possible denticities of a ligand given 


below towards a common transition and inner- 
transition metal ion, respectively, are 


Lom Y aw aV amd 
N N N 
оос! у соо" 
ОО 
(а) 8 апа 6 (b) 8 and 8 
(с) 6and 8 (d) 6and 6 
(JEE Main 2019) 


According to IUPAC system, what is the correct 

name of the compound [Cr(NH;3)3(H,O)3]Cl3? 

(a) Triamminetriaquachromium(III) chloride 

(b) Triamminetriaquachromium chloride(III) 

(с) Tetraammoniumtriaquachromium(III) 
chloride 

(d) None of the above 

The type of hybridisation and magnetic property of 

the complex [MnCl,]*, respectively are 

(a) sp^d^ and diamagnetic 

(b) d^sp? and paramagnetic 

(с) sp^d^ and paramagnetic 

(d) d^sp? and diamagnetic. 

What is the correct electronic configuration of the 

central atom in K,|Fe(CN)¢]| based on crystal field 

theory? 


(a) e$ (Ы Beeg (с) б 


. Wes 
(NEET2019) 


The correct statement on the isomerism associated 
with the following complex ions, 


(1) [Ni(H,O)5(NH3)]** (2) [Ni(H,O)4(NH3)2]** 

and (3) [Ni(H5O)4(NH3);]* is 

(a) (1) and (2) show only geometrical isomerism 

(b) (1) and (2) show geometrical and optical 
isomerism 

(c) (2) and (3) show geometrical and optical 
isomerism 

(d) (2) and (3) show only geometrical isomerism. 


21. When AgCl is treated with KCN 


22. 


23. 


24. 


22. 


(a) Ag is precipitated 

(b) a complex ion is formed 

(c) double decomposition takes place 
(d) no reaction takes place. 


Arrange the following cobalt complexes in the 

order of increasing Crystal Field Stabilization 

Energy (CFSE) value. 

Complexes: [CoF4]^^, [Co(H50)4]^*, [Co(NH3)4]^* 
A B C 


and [Co(en)3]°* 
D 


Choose the correct option. 
(a) B«C«D«A (b) B<A<C<D 
(с) A«B«C«D (d) C«D«B«A 
(JEE Main 2021) 
Ethylene diaminetetraacetate (EDTA) ion is 
(a) tridentate ligand with three “N” donor atoms 
(b) hexadentate ligand with four "О" and two "М" 
donor atoms 
(c) unidentate ligand 
(d) bidentate ligand with two “N” donor atoms. 


As per IUPAC norms, the name of the complex 

|Со(еп) (ОМКО)СІТ СІ is 

(а) Chloridobis(ethane-1,2-diamine)nitro- 
O-cobalt(III) chloride 

(b) Chlorobis(ethylenediamine)nitrocobalt(III) 
chloride 

(c) Chloridodi(ethylenediamine)nitrocobalt(III) 
chloride 

(d) Chloroethylenediaminenitro-O-cobalt (III) 
chloride. 


Match List-I with List-II. 


Fe(H50),]^ 


1.73 BM 
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26. 


27. 


28. 


29. 


30. 


Choose the correct answer from the options given 
below. 

(а) (A) - (iv), (B) - (i), (С) - Gi), (D) - Gii) 

(b) (A) = (iv), (B) - (ii), (C) - (i), (D) - (iii) 

(c) (A) - (ii), (B) - (iv), (C) - (iii), (D) - (i) 

(d) (A) - (i), (B) - Gii), (C) - (iv), (D) - (ii) 
NUMERICAL TYPES 


Ihe oxidation states of iron atoms in compounds 
(A), (B) and (С), respectively, are x, y and z. The 
sum of x, y and z is 


Na4[Fe(CN);(NOS)] | Naj[FeO,] [Ее (СО)о. 
(А) (В) (С) 
(JEE Мат 2020) 


The number of chelate rings present in the complex 
K,[Ni(EDTA)] is 


The coordination number of the element M 
in the complex M(DMG), (where DMG 15 
dimethylglyoxime) is 


1 mol of an octahedral metal complex with formula 
МСІ;:21, on reaction with excess of AgNO; gives 
1 mol of AgCl. The denticity of ligand L is і 


The number of bridged CO groups present in 
octacarbonyldicobalt (0) is 


F SOLUTIONS 


І. 


Ф 


(a): Strong field ligand causes greater splitting 
between two energy levels. Thus, for a strong field 


ligand, the energy | hv = З of light absorbed is 


more and the wavelength of light absorbed is less. 
According to the graph, Аас) > Amax(B) > Amax(A) 
Thus, the order of field strength will be: A> B» C 
According to spectrochemical series, field strength 
is as : 

МН, > NCS >F 
Thus, A-(iii), B-(i), C-(ii). 
(b) 
(b): In a metal carbonyl, the metal carbon bond 
possesses both the o- and m-character. A o-bond 
between metal and carbon atom is formed when 
a vacant hybrid orbital of the metal atom overlaps 
with an orbital of C atom of carbon monoxide 
containing a lone pair of electrons. 
Formation of m-bond is caused when a filed 
orbital of the metal atom overlaps with a vacant 
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antibonding л* orbital of C atom of CO. This 
overlap is also called back donation of electrons by 
metal atom to carbon. 


с>м< +  >с-о--мС Ус-о 


(a) The formation of the metal — carbon o-bond 
is formed using an unshared pair of electrons the 
C atom. (b) The formation of the metal > carbon 
л-Бопа, is formed using electrons of d-orbital to 
metal to л* orbital of carbon. 

(а): In [Co(NH3),;CO3]ClO,, C.N. of Co = 6; 
O.N.=x+5x(0)+1x(-2)+1x(-1)=0 .. х= +3 
Electronic configuration of Со?* : [Ar]3d°4s"; 
Number of d-electrons = 6 

All d-electrons are paired due to strong ligand 
hence, no unpaired electrons are present. 

(c) : [Fe(C)04)4]- is most stable. The iron is 
present in the highest oxidation state Бе" and 
С.О; is a chelating ligand. Chelates are always 
more stable complexes. 

(b) 7. (b) 

(d): Among the given complexes, [CoCl,(en),]* isa 
[M(AA),B,] type complex, thus, it is possible 
for it to exhibit geometrical as well as optical 
isomerism, which is not possible in case of other 
given complexes. Thus, it exhibits largest number 
of isomers. 


(а): In MnO; , the O.S. of Mn is +7 i.e. Мп" 


In other species, we have 

Co in [Со(МН.)‹ ]* is Со" i.e. 34° 
Fe in [Fe(CN), r is Fe" де. 3d 
Crin[Cr(H4O), is Сг" ie.3d". 


All of these 
have certain number 
of d-electrons 
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10. 


11. 


12. 


@ 


(a): The greater the negative charge on the 
carbonyl complex, the more easy it would be for 
the metal to permit its electrons to participate in 
the back bonding, the higher would be the М- С 
bond order and simultaneously there would be 
larger reduction in the C—O bond order. Thus, 
[Fe(CO)4]^ has the lowest C—O bond order, 
means the longest bond length. 


(a) : Since there is no action of concentrated H5SO, 
on compound P so it can be assumed that all 
molecules of water in P are coordinated with Сі?" 
ion. Its structure would be | СТ(Н»О), ЇСІ». 
Compound Q loses 6.7596 of its original mass on 
being treated with concentrated H5SO,. The loss in 
mass is due to removal of water molecules that are 
not directly coordinated to Cr^* ion. 
Mass of water lost from Q per mole 


6.75 
= E x266.5g —17.98g [Molar mass - 266.5] 


This loss of mass corresponds to loss of 1 molecule 
of water. Therefore the structure of complex Q is 
[Cr(H5O)sCI] (H,0)Ch. 

In compound R the mass lost is 13.596, when R is 
treated with concentrated H5SO,. The loss in mass 
is 2 times (2 x 6.75 = 13.5) the loss in mass in case of 
Q. This loss corresponds to 2 molecules of water. So, 
the structure of К is [Cr(H5O)4,CL |(H5O),CI. 

(b): [Ni(NH3)4(H50);]^*-Octahedral geometry 
exhibits geometrical isomerism (cis- and trans- 
isomers). 


NH, Y OH, Y 
т» ЗР 
AN, "яв 
H3N pera Бағыс Н» = аа Н» 
3 ОН, 
cis-isomer trans-isomer 


[Ni(NH3) Cl, |- Tetrahedral geometry 
Ni** : 3445) 


(sp? hybridisation) 
It does not show any isomerism. 
[Ni(en)4]^* - Octahedral geometry, shows optical 
isomerism. 
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13. 


14. 


‚ (а) 
‚ (с): Е.С. оЁМп?* : [Ar] ЗА" 


en i en 
Ni en Г; М1 
еп i | еп 
| к 
d-form l-form 
[Pt(NH3)5Cl,] - Square planar geometry. It shows 
cis-trans-isomers i.e., geometrical isomerism. 
РУ А Не СІ 
“е “ы 
Td т ж - 
Е.М “ё el —  —Mn, 
cis-isomer trans-isomer 


(а): [Cr(H,O);Cl]Cl, xs > > [Cr(H,0)sCI]* 


T МО, T 2AgCW 
Thus, Мед. of СГ ions outside = Мед. of AgCl 
formed 
Number of moles of СГ ions present 


_ 2x100x0.01 
|. 1000 
Mass of AgCl = 0.002 x 143.5 = 0.287 g 

= 287 x 10? g 


(a): In the given complex [E(en);(C904)] NO; 
ethylene diamine is a bidentate ligand and (C2047) 


= 0.002 moles 


i.e., oxalate ion is also bidentate ligand. Therefore, 
coordination number of the complex is 6 i.e., it is 
an octahedral complex. 

Oxidation number of F in the given complex is : 
х+2х0+ 1х (-2) = +1 =х = +3 


16. (с) 17. (а) 


Мп” ion in [Мас]? : 
ЛИМИТИ 
ИИ" 
spd 
Hynricisation : Фр ^d" with 4 unpaired electrons. 


MONTHLY TEST DRIVE CLASS x ANSWER 


( 3 | | 

( 7. (b) "E 9. ( т 
(с) 12. (4) 13. (с) 14. (а) 15. (а) 

(а) 17. (b) 18. (р) 19. (b) 20. (a,b,c,d) 
(a,b,c) 22. (a,b,c) 23. (ара) 24. (92.5) 25. (2) 

(3) 27. (С) 28. (b) 29. (d) 30. (a) 


19. 


20. 
21. 
22. 


23. 


24. 
25. 


(с): In K4[Fe(CN)&] complex, Fe is in +2 oxidation 
state. 


As CN is a strong field ligand, it causes pairing of 
electrons therefore, electronic configuration of Бе"! 
in K,[Fe(CN);] is tye e? 

(d) 

(b): AgCl + 2KCN —> K[Ag(CN),]+ KCl 

(b): Order of ability to cause splitting : 

F«OH < С,05 < О <H,O<NCS «NH,«en 
CFSE œ Oxidation state 


Hence CFSE order : 
[Co(H,O),]** < [CoF4]- < [Co(NH3)¢]°* 
B A С 


< [Co(en)3]°* 
D 
(b): Ethylenediaminetetraacetate ion (EDTA^) 
is an important hexadentate ligand. It can bind 
through two nitrogen and four oxygen atoms to a 
central metal ion. 


(a) 
(а): [F(CN)g]^ : 


3d | 45 ШЕТ” 
Spin only magnetic moment = Jn(n+2) 


where n = number of unpaired electrons. 
Hence, б = 1, 


и= I4 2) = J3 =1.73 B.M. 
3d 4s 4p 
[Fe(H50)]711 | 1]1 [1] фо ххх 


Ad 
xxx | | 
п = 5, w=,/5(5+2) = 435 = 5.92 B.M. 


_ 3d As Др 
TTE ees 


1-0, L2 J0 20 B.M. 
| 3d | As 4p 
Ено) A И. 
44 
ххх | | 


п = 4, и = 4/4(4+2) «24 =4.90 B.M. 


[Fe(CN)g]^- 


‚ (+6) : Na4,[Fe(CN)4(NOS)] 


=> х-5-1=-4=>х= +2 

Na,[FeO,| > y - 8 = -4 > y = +4 

Ге (СО)! = 274+0=052=0 
х+ъу+2=+2+4+0 = +6 


. (5) 
‚ (4): O--H—O 


fii | 
H3C—C=N. ,М-С-СН; 
Hc cow N N= СН. 


‚ (2): Octahedral complex structure suggest six M-L 


linking. As 1 mol of complex gives 1 mol AgCl, 
hence 1 Cl is outside the coordination sphere. 
Hence, complex can be represented as | МСІ,1-|СІ 
Hence, denticity of L is 2. 


‚ (2): There are 2 bridged CO ligands іп [Co,(CO)g] 


1 
OG C СО 
OC—Co — Со CO 
oc N./ CO 


вв NB * B NW d не ин о а в о B NB * WS я P? NH т о о в є E в о €? B HE B NH е 8 HW d B а B8 E в в ве NB а B HN п я и E зв NH E B NH ент ва NM * а певт е ва B а я 
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sie) OBJECTIVE TYPE QUESTIONS 


Practice Paper 2021 


GENERAL INSTRUCTIONS 


The Question Paper contains three sections. 

Section A has 25 questions. Attempt any 20 questions. 
Section B has 24 questions. Attempt any 20 questions. 
Section C has 6 questions. Attempt any 5 questions. 


All questions carry equal marks. 


XUI dci 


There is no negative marking. 


This section consists of 25 multiple choice questions 
with overall choice to attempt any 20 questions. In 
case more than desirable number of questions are 
attempted, ONLY first 20 will be considered for 
evaluation. 


1. Rhombic sulphur consists of 
(a) cubic geometry 
(b) monoclinic geometry 
(c) tetragonal geometry 
(d) orthorhombic geometry. 


2. Which ofthe following products are obtained when 
concentrated sulphuric acid reacts with carbon? 
(a) SO, only (b) CO, only 
(c) SO, and CO, (d) CO and SO, 


3. Among the following statements which one is 
incorrect? 
(a) Nitrogen has the ability to form рл-рл bonds 
with itself. 
(b) Bismuth forms metallic bonds in elemental 
state. 
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Time allowed : 90 minutes 
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e The Solid State 

е Solutions 

е The p-Block Elements 

e Haloalkanes and Haloarenes 
e Alcohols, Phenols and Ethers 


e Biomolecules 


(c) Catenation tendency is higher in nitrogen 
when compared with other elements of the 
same group. 

(d) Nitrogen has higher first ionization enthalpy 
when compared with other elements of the 
same group. 


Consider the following reactions : 
г CH3CH,CHCH, HS A(major) 


OH 
i 
П. СНС еее: Ey B(major) 
CH, OH 
A and B are respectively 
Ж 
(a) CH;CH=CHCH;, к кы. 
СН; 
» 
(b) CH4CH5CH =CH,, ЗОМ GOES 
СН; 


(с) CH4CH—CHCH,, CH,C—CCH; 
CH, CH; 

(d) CH4CH;CH СН», CH4C — CCH, 
CH, CH; 


An organic compound of molecular formula 
СНО does not react with sodium. With excess 
of HL it gives only one type of alkyl halide. The 
compound is 

(a) ethoxyethane (b) 2-methoxypropane 
(c) 1-methoxypropane (d) 1-butanol. 


Іп 5.2 reactions, the correct order of reactivity for 
the following compounds : 

CELCI.CELCELCL (GEL), CHCland (Сн. ). Сет 
(a) (CH,),CHCl > CH,CH,Cl > CH,Cl > (CH,),CCI 
(b) CH,Cl > (СН.). СНСІ» СН. СН.СІ» (CH,),CC] 
(c) CH GI >CH CH СЕ (СНО). СНСІТ» (CH) ССІ 
(d) CH,CH.Cl> CH,Cl > (CH,),CHCI > (CH) CCI 


On freezing an aqueous solution of sugar, the solid 
that starts separating out is 

(a) sugar 

(b) ice 

(c) solution with the same composition 

(d) solution with a different composition. 


Ice crystallises in a hexagonal lattice having volume 
of the unit cell as 132 x 1072" ст”. If density of ice is 
0.92 є спа”? at a given temperature, then number of 
Н.О molecules per unit cell is 


(a) 1 (b) 2 (є) З (4) 4 
5 НРО, , 00,44. 
ӨБ — CH = Нд Ано? 


B+C 
The products B and C are respectively 
(a) phenol and acetic acid 
(b) phenol and acetaldehyde 
(c) benzoic acid and acetone 
(d) phenol and acetone. 


10. The major product of the following reaction is 
OH 


aqueous Br5(3.0 equivalents) 
иа 


SO3H 


11. 


12. 


13. 


14. 


15. 


16 


ОН ОН 
uo Br "UO 
(a) (b) * 
| Br 
SO3H Br 
OH OH 
O ге 
(с) (4) 
Br Br br br 
Br SO3H 


An element X (At. wt. = 80 g/mol) having fcc 
structure, calculate the number of unit cells in 8 g 
of X. 

(a) 0.4xN, (b) 0.1 x М, 

(c) 4x N, (d) N, / 40 


Identify the correct sequence of increasing number 
of л-ропаз in structures of the following molecules. 


(D но, (II) Н,5О, 
(ІП)Н,5,О; 
(а) I, II, III (b) II, III, I 


ic) I, T, TH (d). T, TTL, TI 


Which of the following reactions will give 
1-bromo-4-trichloromethylbenzene? 


Br СІ 
(а) Toluene - 4 o-Bromotoluene ——+—> 


ebr; hv, heat 
(b) Toluene —P2. p-Bromotoluene — C2 5 
Fe hv, heat 
Gl i | 
(c) Toluene — 9 Trichloromethylbenzene 
V, ned Br, 
Fe 


(d) Toluene ЕЕ p-Chlorotoluene ——, 
C 


In nucleic acids, the nucleotides are linked to one 
another through 

(a) hydrogen bond 
(c) glycosidic linkage 


(b) peptide bond 
(d) phosphate groups. 


Н,5 gas is used іп qualitative analysis of inorganic 
cations. Its solubility in water at 1 atmospheric 
pressure is 0.195 mol kg^. Thus, Henry's law 
constant (іп atm molal!) for H,S is 

(a) 2.628 x 107" (b) 5.128 

(c) 0.185 (d) 3.826 x 10? 


Conversion of chlorobenzene into phenol involves 
(a) NaOH at 623 K and 320 atmospheric pressure 
(b) NaOH at 273 K and 100 atmospheric pressure 
(c) NaNO, at 623 K and 100 atmospheric pressure 
(d) NaNO2 at 273 K and 320 atmospheric pressure. 
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Ф 


17, 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Ф 


Product (X) of the following reaction 15 


HI, A 
Glucose ——————_> X 
(a) n-heptanoic acid 
(b) 2-methylhexanoic acid 
(c) n-hexane (d) 2-methylhexane. 
A solution containing 1.8 g of a compound 
(empirical formula CH,O) in 40 g of water is 
observed to freeze at -0.465?C. The molecular 
formula of the compound is 
(K,of water = 1.86 kg К mol!) 
(a) СНО, (b) СЫН, 
(c) C,H,O, (d) СНО, 
A metal crystallizes into two cubic phases, face 
centered cubic (fcc) and body centred cubic 


(bcc), whose unit cell lengths are 3.5 A and 3.0 A, 
respectively. The ratio of densities of fcc and bcc 


respectively are 
(a) 1.65:1 (b) 1.259% 1 
(с) 1.175:1 (d) 1.365:1 


Acidity of diprotic acids in aqueous solution 
increases in the order 

(а) ELS < EL Se < H dle (Б) H,Sé « ELS «HL Ie 
(с) H,Te<H,S<H,Se (d) Н.бе<Н,Те<Н,5 


The synthesis of alkyl fluorides is best accomplished 
by 

(a) Finkelstein reaction 

(b) Swarts reaction 

(c) free radical fluorination 

(d) Sandmeyers reaction. 


CHO 

| Acetic anhydride 
SHOE) '-— À A 

CH,OH 
The number of oxygen atoms present in product 
A is 
(a) 3 (b) 4 (c) 5 (d) 2 
The osmotic pressure of a solution is given by the 
relation 


(а) t e ЕТІС (Б) r= СТІК 
(c) T= RC/T (d) t/C=RT 
The correct statement regarding, (i) HClO, 


(ii) НСІО,, (iii) HCIO, and (iv) НСІО,, is/are 

(a) the number of CI —O bonds in (ii) and 
(iii) together is two 

(b) the number of lone pairs of electrons on Cl in 
(ii) and (iii) together is three 

(c) the hybridization of Cl in (iv) is sp? 

(d) amongst (i) to (iv), the strongest acid is (i). 
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25. Hydrogen bonding for the base pairs of DNA is 


between 

(a) amide carbonyl and —NH, only 

(b) amide N—H and cyclic amine nitrogen only 
(c) alcoholic and carbonyl group only 


(d) both (a) and (b). 


SECTION - B 


This section consists of 24 multiple choice questions 
with overall choice to attempt any 20 questions. In 
case more than desirable number of questions are 
attempted, ONLY first 20 will be considered for 
evaluation. 


26. Two solutions of KNO, and СН. СООН are prepared 


27. 


28. 


29. 


50. 


31. 


separately. Molarity of both is 0.1 M and osmotic 
pressures are p, and p, respectively. The correct 
relationship between the osmotic pressures is 


(a) Ру = р, (0) ру 7 Р» 
Р P2 
(С) ф,>0 (d) ———z ——— 
айы, р+р рр; 


Solid СО, is ап example of 
(a) covalent solid (b) metallic solid 
(c) molecular solid (d) ionic solid. 


The incorrect statement(s) about O, is 

(a) O—O bond lengths are equal 

(b) O, is diamagnetic in nature 

(c) thermal decomposition of O, is endothermic 
(d) O, has a bent structure. 


Predict the main product. 


cj -ХНУСа0 


473K, 60 atin 
(a) Phenyl cyanide (b) Nitrophenol 
(c) Aniline 


(d) Hydroxylamine 

The correct statement regarding defects in crystalline 

solids is 

(a) Frenkel defects decrease the density of crystalline 
solids 

(b) Frenkel defect is a dislocation defect 

(c) Frenkel defect is found in halides of alkaline 
metals 

(d) Schottky defects have no effect on the density 
of crystalline solids. 


HCÍ = ^ Cl, = > KCIO, 


In the above sequence of reactions, the steps 2 and 3 
require following reagents respectively? 

(a) NaOH, I, (b) НС, І, 

(с) КОН, Г, (4) КОН, О, 


32. 


33. 


34. 


35; 


36. 


27. 


38. 


The 5,41 reactivity of the following halides will be in 

the order 

(i) (CELO) СВІ 

(iii) (C,H.),C(CH,)Br 

(v) С,Н.Вг 

(а) (v) > (iv) > (i) > (ii) > (iii) 

(b) (ii) > (1) > (iii) > (v) > (iv) 

(c) (i) > (iii) > (v) > (ii) > (iv) 

(d) (iii) > (ii) > (i) > (iv) > (v) 

A metal crystallizes in body-centred cubic structure. 

The correct statement amongst the following is 

(a) each atom touches 4 atoms in its own layer and 
4 each in the layers immediately above and 
below it 

(b) each atom touches 6 atoms each in the layers 
immediately above and below it and none in its 
own layer 

(c) each atom touches 4 atoms each in the layers 
immediately above and below it and none in its 
own layer 

(d) each atom touches 8 atoms each in the layers 
immediately above and below it and none in its 
own layer. 


(ii) (С.Н.),СНВі 
(iv) (CH,),CHBr 


The vapour pressure of acetone at 20°C is 
185 torr. When 1.2 g of a non-volatile substance 
was dissolved in 100 g of acetone at 20°C, its vapour 
pressure was 183 torr. The molar mass (є тої!) of 
the substance is 

(a) 128 (b) 488 (c) 32 (d) 64 


Which of the following sets of bases are present 
both in DNA and RNA? 

(a) Adenine, uracil, thymine 

(b) Adenine, guanine, cytosine 

(c) Adenine, guanine, uracil 

(d) Adenine, guanine, thymine 

In alkaline solution HXeO; disproportionates to 
(a) ХеО and Xe (b) ХеО2 and XeO, 

(c) XeO, and Xe (d) XeO?- and XeO, 
C,H.OC,H, absorbs oxygen in presence of light to 
form 

(a) acetic acid 

(c) ether peroxide 


(b) ether suboxide 
(d) ethyl alcohol. 


Which of the following is the major product of the 
following reaction? 


LESEN + Br, > Major product 


(a) 3-Bromo-2-methylpentane 
(b) 2-Bromo-2-methylpentane 
(c) 1-Bromo-2-methylpentane 
(d) 4-Bromo-2-methylpentane 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


The vacant space in bcc lattice unit cell is 
(a) 48% (b) 23% (c) 32% (d) 26% 


A mixture contains three amino acids A (pI = 3.2), 
B (pI = 5.7) and C (pI = 9.7). When it is subjected 
to electrophoresis at pH 7.7, in which direction will 
each component of the mixture move? 

(a) А to anode, B and С to cathode. 

(b) A to anode, B no movement, C to cathode. 

(c) A and B to anode and C to cathode. 

(d) A to cathode, B no movement, C to anode. 


Which of the following is/are important secondary 
structural feature(s) in large peptides and proteins? 
(I The «-helix (II) The D-turn 

(III) Chair conformations 

(IV) The B-pleated sheet 
(a) L only 

(c) IL and III only 


(b) III only 
(d) I, II and IV only 


(Conc. HI 


Pi 
рч 8, Anhyd.HI 
| р 


2 
The products Р, and P, are respectively 

(а) (CH,),COH + CH,I and (CH,),CI + СН.ОН 
(b) (CH,),CI + СН.ОН and (CH,),COH + CH,I 
(c) (CH,),CI + CH,OH in both cases 

(d) CH,I and (CH,),COH іп both cases. 


Consider the following sequence of reaction : 


PBr 
Бн 3 Y alc. KOH y 


(1) H,SO,, room temperature 
(ii) H5O, heat 
the product Z is 
(a) GELOEL OUI; СН, 
(5) CH,—CH,—O-—SO,H 
(c) CE,CELOH 
(d) CH,=CH, 
Calculate the mass of a non-volatile solute 
(molar mass = 40 g mol!) which should be 
dissolved in 114 g octane to reduce its vapour 
pressure to 80%. 
(a) 20¢ (b) 10g (c) 30g (d) 45g 


Given below are two statements labelled as 
Assertion (A) and Reason (R). 

Assertion : Henrys law and Raoults law аге not 
independent, i.e. one can be derived from the 
other. 

Reason: The partial pressure is directly proportional 
to the mole fraction of the concerned species for 
ideal solutions. 
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Ф 


46. 


47. 


48. 


49. 


Ф 


Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(с) A is true but В is false. 

(d) A is false but R is true. 


Given below are two statements labelled as 

Assertion (A) and Reason (R). 

Assertion : The aqueous solution of XeF, is a 

powerful oxidising agent. 

Reason : Hydrolysis of XeF, is slow in dilute acid 

but rapid in basic solution. 

Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


Given below are two statements labelled as 

Assertion (A) and Reason (R). 

Assertion : Graphite is an example of tetragonal 

crystal system. 

Reason : For a tetragonal system, а = b # c and 

ğ = D = y= 90°, 

Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


Given below are two statements labelled as 

Assertion (A) and Reason (R). 

Assertion : Alkyl iodides darken on standing. 

Reason : Alkyl iodides are prepared by Finkelstein 

reaction. 

Select the most appropriate answer from the options 

given below. 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


Given below are two statements labelled as 
Assertion (A) and Reason (R). 
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Assertion : The acidity of alcohols follows the 

order: 1% > 2° & 3° 

Reason : --І-еНесі of the additional alkyl groups 

favours the cleavage of O —H bond. 

Select the most appropriate answer from the options 

given below : 

(a) Both A and R are true and R is the correct 
explanation of A. 

(b) Both A and R are true but R is not the correct 
explanation of A. 

(c) A is true but R is false. 

(d) A is false but R is true. 


SECTION - C 


This section consists of 6 multiple choice questions 
with an overall choice to attempt any 5. In case more 
than desirable number of questions are attempted, 
ONLY first 5 will be considered for evaluation. 


50. 


Match the entries of List I with appropriate entries 
of List II and select the correct answer using the 
codes given below the lists : 


List I List II 
P. Glycosidic linkage 1. Globular protein 
Q. Insulin 2. Connects two 
monosaccharide units 
R. Peptide bond 3. Monomeric unit of 
nucleic acids 
S. Nucleotide 4. Connects two amino 
acid units 
Р о R 65 
(a) 4 3 2 1 
(b) 3 4 1 2 
(С) 2 1 4 3 


(d) 1 2 3 4 


51. Which of the following is not correct analogy? 


52. 


(а) Orthorhombic: abc; - Do y 290" :: 
Tetragonal: a= b 3c; &= р=ү= 90° 

(b) Hexagonal : Graphite : : Monoclinic : 

E Ма,5О,10Н,О 

== = 0.155 = 0,225 : : 


pt 


(с) Linear : — 
r 


Octahedral : =0 41A— 0.732 


-— 


(d) Frenkel defect : ZnS : : Metal excess defect : ZnO 


Complete the following analogy : 
AH. „э АУ. ОТАГА. ОА. «03H 


(а) A: Positive deviation В: Ideal solution 

(b) А: Positive deviation В: Negative deviation 
(c) A: Negative deviation B : Positive deviation 
(d) A : Ideal solution В: Negative deviation 


Read the passage given below and answer the following 
questions 53-55. 


Both alcohols and phenols are acidic in nature, but 
phenols are more acidic than alcohols. Acidic strength 
of alcohols mainly depends upon the inductive effect. 
Acidic strength of phenols depends upon a combination 
of both inductive effect and resonance effects of the 
substituent and its position on the benzene ring. 
Electron withdrawing groups increases the acidic 
strength of phenols whereas electron donating groups 
decreases the acidic strength of phenols. Phenol is a 
weaker acid than carboxylic acid. 


53. Phenols are highly acidic as compared to alcohols 
due to 
(a) the higher molecular mass of phenols 
(b) the stronger hydrogen bonds in phenols 
(c) alkoxide ion is a strong conjugate base 
(d) phenoxide ion is resonance stabilised. 


54. The correct decreasing order of pK, value is 


OH 


OH ОН OH 
CH, NO, 


(1) (11) (IIT) (IV) 


(à) IL SIV Ш (b) IV» II» III »I 
(с) ПІ» IL IV $1 (d) IV» I» II» III 


55. The compound that does not liberate CO,, on 
treatment with aqueous sodium bicarbonate 
solution is 
(a) benzoic acid 
(c) salicylic acid 


(b) benzenesulphonic acid 
(d) carbolic acid. 


SOLUTIONS 


1. (d): Rhombic sulphur consist of orthorhombic 
geometry (а я bz c, а = D = у = 90°). 
2. (b): C + 2bELSO,(conc.) CO, +250, + 2ELO 


3. (с) : Catenation tendency is higher in phosphorus 
when compared with other elements of the same group. 
4. (c) 

5. (a): CHO ЕТ, only RI 

Since, the compound (C,H,,O) does not react with 
sodium, oxygen must be in the form of ether (ROR). 
Further, since a single alkyl halide is formed, the two 
alkyl groups must be same, hence ether is C,H.OC,H.. 

1 


6. (с): Reactivity in 5,,2о<------Б--- 
Y " Steric hindrance 


Thus, the correct order of reactivity towards 5,2 
reaction 15 : 

CH, Cl > CH,CELCI > (CH,),CHGI > (CH. ), Се 

7. (b): When the solute is solid, it is solvent that freezes. 
8. (d): Volume = 132 x 107 cn? 

Density = 0.92 о cm? 

Mass of unit cell = Volume x Density 

= 132 x 10-24 x 0.92 = 121.44 x 10-24 g 

Molar mass of water = 18 g 


12144 x10 74 


No. of moles of water — = 6.746 x 10-24 


No. of water molecules per unit cell 
= 6.746 x 107^ x 6.022 x 102 = 40.6 x 101 «4 


H 
9. a): J+ cu, - cH = cu, 5 


| 
CH, — C — O — OH 


(ii) но] А 


(isopropylbenzene) 
PhOH + CH,COCH, 


Phenol Acetone 


(i) O4, A 


aerial oxidation 


OH OH 


11. (d) : No. of atoms in the unit cell = 4 (fcc) 


б М 
No. of atom in 8 gof X= —xN, =—4 
80 10 
Ма. 1 М 
No. of unit cell = —4x—=—+ 
10 4 40 


il il 
12. (b) :Н,5,0, НО—5—5 ОН : 4 r-bonds ; 


|| 

Н,5О,, НО-5-ОН :опел-Бопа; 
й 

HS 0. но Е : 3 T- bonds. 


| 
ОО 
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CH, 


„Вг р ^ Br 
13. (b) : (a) +3Cl, ——> + 3HCI 


(с) is not correct because -ССІ, group is m-directing. 
CH, 


(d) is not correct because мў will react with 


CH, Cl 


Br 
Ее/Вг, to give 


Cl 
14. (d) 
15. (b) : By Henry's law, 
p = K,,x = K,,S (where, 5 = solubility) 


р l atm 

Ky == = 5.128 atm kg mol 
S 0.195 mol kg 
Cl 


16. (a) Gino gO RI. 


17. (c) : Glucose on prolonged heating with HI gives 
n-hexane. 


18. (d) : AT,» К,т 


f 
1.8 
0.465 = 1.86 x Бк 125 x10? — x = 180 g/mol 
(x = molecular wt. of the compound) 
180 _ 180 _ 


ттен mass of CH, о 30 
Thus, molecular Ро М (СН,О), = С, Н.О, 


mE 24 X at.wt. 
19. (b) : Density in fcc = ————— 
Vi X NA 
Z X at.wt. 
Density in.bce = = 
У, XN A 


Density (fcc) Й 21 " Үҙ Е 4 " У» | for fcc, Z = 4 | 
Density (bcc) z V, 2 WV, 

Volume for fcc = V, = а? = (3.5 x 10:5)? cm? 

Volume for bce = У. = а? = (3.0 X 1079)* спо" 


4х (3.0x10 3)? 
— 5 -12590r1259:1 
2x(3,.5x10 ^) 


for bcc, 25 22. 


Density (fcc) 
Density (bcc) 
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20. (a) : As the atomic size increases down the group, 
the bond length increases and the bond strength 
decreases and the cleavage of M—H bond becomes 
easier thus, more will be the acidity. Hence, the correct 
order is: ELS « HL. Se < HL Ie, 

21. (b) : Alkylfluorides are more conveniently prepared 
indirectly by heating suitable chloro or bromoalkanes 
with inorganic fluorides, such as AsF,, SbF,, СоЕ,, AgF, 


Fig, Р», etc. 
CH,Br + AgF > CELF + AgBr 
This reaction is called Swarts reaction. 
22. (с): 
CHO 
CHO | 
| | Acetic anhydride | | 
(СНОН), — —— (CH — O0 — C— CH), 
O 
CH,OH 


| 
CH,—O—C—CH, 
23. (d)¢a=CRI => ТҮС- ЕТ 


24. (b) : yu H /Н /H 
(b) о o о б 
Ж Ai ЕТ 
АУ Из №. M 
Hypochlorous Chlorous Chloric || Perchloric 
acid acid acid acid 
(HCIO) (HCIO,) (HCIO) (НОО, 


In all these oxoacids, Cl is sp?-hybridized. 
Acid strength of oxoacids of the same halogen decreases 
with decrease in oxidation number of the halogen, e.g. , 


+7 +5 43 +1 
HClO, > НСО, > НОО, > HClO 
25. (d) 


26. (b) : KNO, completely 
CH,COOH dissociates to a small extent hence, р, > р». 


dissociates while 


27. (с) : Solid carbon dioxide is an example of 
molecular solid in which CO, molecules are held by 
weak van der Waal's Forces. 


28. (c) : On account of resonance, the two O — O bond 
lengths are equal (1.28 A). In O,, all the electrons are 
paired, so it is diamagnetic. It has a bent structure. Its 
formation is endothermic and hence, decomposition is 
exothermic. 


Ó Ó 
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Cl 


473K 
29. (с): 2 + 2NH; + CuO бо atm 
NH, 
2 F CuCl, + H5O 
30. (b) 


31. (c) : CL, in KOH disproportionates forming KCl 
and КСІО,. As І, is more electropositive than CL, І, 
displaces CL, from КСО... 

32. (d) : Ihe stability of carbocations follows the 
order : 


(C,H,),C (CHJ > (C,H,),C Н > (CH),C > 


(CH,),CH > CH,CH, 
Order of reactivity towards 5,, 1 reaction is : 
(C.H), CCCH,JBr > (C.H.);CHBr > (CH) CBr > 


(11) (ii) (i) 
(CH,),CHBr > C,H.Br 
(iv) (v) 
33. (c) 
34. (d) à P — Ps _ wM; 
і WM, 


Given: р” = 185 torr, у, = 100g, w, = 1.2 g, р. = 183 torr 
M, = Мсн,сосн, = 58 g mol” 
185-183 12x58 . | 12х58х185 
185 100xM, ^ 100х2 
= 64.38 = 64 g mol"! 
35. (b) : Adenine, guanine and cytosine are present 
both in DNA and RNA. 
36. (a) : 
+8 0 
+ 2OH- — XeO- + Xe + 2LILO + О, 
perxenate ion 
Thus, HXeO; disproportionates to ХеОс (oxidation) 
and Xe (reduction). 
37. (c) : When exposed to air and light for a long time, 


ethers are oxidised to form hydroperoxides or simply 
peroxides. 


+6 
2HXeO; 


C,H.OC,H, —2-> H,C — CH — O — CH, 
Light | 


38. (b) PM 


39. (c) : Packing efficiency of bcc lattice = 68% 

Hence, empty space = 32%. 

40. (c) 41. (d) 

42. (b) : When one of the alkyl groups is 3° and another 


is 1°, nature of reagent determines the type of mechanism 
(5,1 ог 5,2). A polar solvent or reagent capable of 


@ 
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forming ions (viz conc. НІ) will cause 5,1 reaction, while 
a non-polar solvent or a reagent not capable of forming 
ions (anhydrous НІ) will cause 5,2 reaction. 


43. (с) : 
PBr, 
C,H.OH — + C,H.Br 1% КОН , СН, = CH, 


dehydro- 
Ethanol (X) halogenation Ethene 


(7) 
С;Н;-ОН «о CH;CH, - HS0, « 59s 
(Z) 
44. (b) : According to Raoults law, relative lowering of 
vapour pressure, Pa~Ps =Xp ...(1) 
Pa 
И»/М 
х.=— В за ALL) 
Мв МА 


Given vapour pressure is reduced to 8096 when non- 
volatile solute is dissolved in octane i.e., if p?, = 1 atm 
then р. = 0.8 atm; p°, - р. = 0.2 atm; 

М (С.Н, 3) = 114 в mol-!; W, = 114g; 

M, = 40 g тої |; И, = ? 


_ М/ві40 — Wg/40 
Wg 114 W 
В B4] 
Wi 40 114 40 
=> 022---2-- >0.2W,+8=W, > W,-10g 
Wp +40 
45. (b) 


46. (Б): XeF, oxidises HCl to Cl, and Ce(III) to 
Се(ТУ). Its oxidation potential is +2.64 V. 


47. (d) 48. (b) 

49. (с) 50. (с) 

51. (с) : For linear r*/r- < 0.155 

52. (D) : If A - B interaction «« A- Aand B- B 


interactions 
АН. > 0, AV „> 0; Positive deviation 


If A - B va >> A- А and B - B interactions 
АН. «0, ЛУ. <0; Negative deviation 

53. (d 

54. (a) : Weaker acids have higher pK . 

- OCH, at meta-position exerts only -I effect, hence 
increases the acidity. 

-I effect order : - NO, > - ОСН, > - СІ. 

- CH, has +I effect. So, order is (a). 

55. (d) : Phenol (Carbolic acid) is a weaker acid than 
carbonic acid (H,CO,) and does not liberate CO, on 
treatment with aqueous sodium bicarbonate solution. 


%% 
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Only One Option Correct Type 


1. Identify the incorrect statement. 

(a) Bakelite and urea-formaldehyde resins are 
elastomers. 

(b) Polyamides like nylon 6, nylon 6,6 are the 
examples of fibres. 

(c) Polystyrene, polyvinyl and polythene are 
thermoplastic polymers. 

(d) Thermoplastic polymers have intermolecular 
forces in between elastomers and fibres. 


2. Which of the following substances is used as an 
antiseptic as well as a disinfectant? 


(a) Iodine (b) H,O, 
(c) Phenol (d) Dettol 
3. Тһе example of cationic surfactant is 
(a) С Но NH, (b) C,6H33N(CH3)3Cl 


4. Which ої Фе following can possibly be used as ап 
analgesic without causing addiction? 
(a) Morphine 
(b) N-acetyl-para-aminophenol 
(c) Diazepam 
(d) None of these 


5. Which of the following is a polymer of three 
different monomers? 
(a) ABS (b) SBR 
(c) NBR (d) Nylon-2-nylon-6 
6. ‘The detergent which is used as a germicide is 
(a) sodium lauryl sulphate 
(b) cetyltrimethylammonium chloride 


(c) lauryl alcohol ethoxylate 
(d) sodium-2-dodecylbenzenesulphonate. 


Which of the following sets of reactants is used for 
the preparation of paracetamol from phenol? 

(а) HNO,, H,/Pd, (СН;СО),О 

(b) H,SO,, H,/Pd, (CH43CO);O 

(c) C;H5N5CI, SnCl,/HCl, (CH4CO);O 

(d) Br,/H,O, Zn/HCl, (СН,СО),О 

Which carbocation is formed most easily when 
cationic addition polymerisation of compound A is 
initiated by Н”? 


( S-cucu-cm 1» 


* (A) 


| + 
o (ў—снёнсн, 
СН» 
(b) ( \У-снен,ён, 
CH; 
(c) {_`у—6—снусн, 
СН» 
+ 
(d) ( \У-ёнснсн, 
СН; 


In which of the following polymers ethylene glycol 
is one of the monomer units? 


(а) --OCH, — CH,— ООС CO 
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n 


10. 


11. 


12. 


(b) —CH,—CH,+ 


(с) | CH,—CH=CH—CH,—CH—CH,, ж 
(4) - O—CH—CH,—¢—0—CH-CH,—€ 
СН. O CH,CH, O А 


Which of the following is not true? 

(a) Some disinfectants can be used as antiseptics. 

(b) Sulphadiazine is a synthetic antibacterial. 

(c) Aspirin is an analgesic as well as an antipyretic 
medicine. 

(d) Polystyrene is used to make non-stick cookwares. 


Artificial sweetener which is stable under cold 
conditions only is 
(a) saccharin 
(c) aspartame 


(b) sucralose 
(d) alitame. 
Beckmann rearrangement is involved in the 
synthesis of which of the following polymers? 
(a) PAN (b) Nylon 6,10 
(c) Nylon-6 (d) Melamine 
Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice as : 


(a) 


15. 


16. 


o 


. Assertion : 


lf both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion: Chloramphenicol is a bacteriostatic antibiotic. 


Reason : It kills the organism in the body. 
Vinylidene chloride forms isotactic, 
syndiotactic and atactic polymers. 

Reason: Vinylidene chloride contains chiral carbon atoms. 
Assertion : Olefinic monomers undergo addition 
polymerisation. 

Reason : Polymerisation of vinyl chloride is initiated 
by peroxides/persulphates. 


IN / JEE ADVANCED 
Only One Option Correct Type 


Consider the following statements. 

(I) Antibiotics which kill the microorganisms are 
known as bactericidal drugs. 

(II) Antibiotics which inhibit the growth of micro- 
organisms are known as bacteriostatic drugs. 
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17. 


18. 


19. 


20. 


(III)Penicillin is a broad spectrum antibiotic. 
Correct statements are 

(a) (II) and (III) (b) (I), (II) and (III) 
(c) (I) and (II) (d) (I) and (III) 


Consider the following statements : 

I. Cationic-polymerisation occurs in monomers 
with electron-donating substituents. 

II. Anionic-polymerisation occurs in monomers 

with electron-withdrawing substituents. 

Head-to-head chain-growth polymerisation 

occurs in polystyrene. 

The correct statements are 

(a) Тапа II (b) I and ПІ 

(c) IL and III (d) I, II and III 


Antiseptics and disinfectants either kill or prevent 

growth of micro-organisms. Identify which of the 

following statements is not true? 

(a) Dilute solution of boric acid and hydrogen 
peroxide are strong antiseptics. 

(b) Disinfectants harm the tissues. 

(c) A 0.296 solution of phenol is an antiseptic while 
1.096 solution is disinfectant. 

(d) Tincture of iodine is a powerful antiseptic. 


Ш. 


Which of the following is not correctly matched? 


(a) Neoprene : Сну СН єв; 


СІ а 


(b) Nylon-6,6 : 
i 
NE:—(CHs)¢—-NH—CO—(CHs)4,—-C—O 


(c) ‘Terylene : 


i i 
OCH,—CH,—O—C LO} C 


p 
Hg 6 
COOCH, 


n 


(d) PMMA : 


n 


More than One Options Correct Type 


Which of the following statements are correct about 
barbiturates? 

(a) They are hypnotics or sleep inducing agents. 
(b) ‘They are tranquilizers. 


(c) They are non-narcotic analgesics. 28. The polymer (F) is 
(d) They reduce pain without disturbing the (a) Polyurethane (b) PMMA 
nervous system. (c) PAN (d) Nylon-6, 6 
21. Among the following, chain transfer reagent(s) are Matrix Match Type 


(a) carbon tetrachloride 
(b) benzoyl peroxide 

(c) benzoquinone 

(d) carbon tetrabromide. 


29, 


Match the copolymers given іп List I with their 
monomers in List II and select the correct answer 
using the code given below the lists. 


22. Which of the following statements are correct? — maim 
(a) Cationic detergents have germicidal properties. Р. Saran i {_У—сн= СН» 
(b) Bacteria can degrade the detergents containing 
highly branched chains. CH,=CH—CH=CH, 
(c) Some synthetic detergents can give foam even 
in ice cold water. Q. San 2. {_У—сн=сн„ 
(а) Synthetic detergents are not soaps. 
СН---СН--СН--СН», 
23. Which of the following behave as surfactants? CH.—CHCN 
(a) Soap (b) Detergents JA қ É— 
(c) Phospholipids (d) Triglycerides R. ABS 3. CH?—COHU, ССС, 
Integer / Numerical Value Type S SBR 4. ( \У-сн=сн, 
24. Percentage of sulphur used in the vulcanisation of MEE 
rubber which is used in tyres is СНаР СНОМ 
25. x percent solution of phenol acts as а disinfectant. x P M к 8 
is (a) 1 2 3 4 
b) 3 4 2 1 
26. The number of polymers that are biodegradable in ж 2 | л 3 
nature in the given list is (дз 4 1 2 
Cellulose, PVC, polystyrene, ly pull, dextron, 
РНВУ, nylon-2-nylon-6, nylon-6,6, PAN. 30. Match the List I with List II and select the correct 
; answer using the code given below the lists : 
Comprehension Type 
List I List II 
A, KCN, (py LAH (c) 2000, гу (A) Salol (P) Anaesthetic 
(B) Methyl salicylate (Q) Antiseptic 
aq. NaOH (C) Diethyl ether (R) Disinfectant 
+D | | (D) Formaline (S) Pain balm 
(E) Copolymerisation Polymer (F) (a) А-О; B-S; С-В; D-BS 
27. Compound (B) is (b) A-P; B-Q; С-В; D-BS 
(a) Br(CH,),CH,NH, (b) NC(CH,),CN (c) A-P; B-R; С-О,5; D-S 
(c) ХС(СН»)єВг (d) NC(CH,) СМ (d) A-Q; B-S; С-Р; D-QR © 
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